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BASIC-ABSTRACT: 

Aromatic polycarbonate contg. a chain end gp. of formula -A-ORf (I) is new A is 
phenylene, naphthylene or biphenylene gp.; Rf is -(CHR1)R2; Rl is F-atom; R2 is 
alkyl gp. which may contain F-atom; if Rl is H, R2 is alkyl gp . contg. at least one 
F-atom. 

Pref. also Rf is -(CHRl)(Cp (R3R4)p)(C q F2q)R5 where Rl, R3 , R4, R5 are H or F; 
p,q are integer 1-16. 

ADVANTAGE - Product has good hydrolysis stability. 
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CLAIMS 
[Claim(s)] 

[Claim 1] Aromatic polycarbonate in which at least one of the end groups has the group 
expressed with a general formula (1). 
-A-ORf (1) 

A expresses a phenylene group, a naphthylene machine, or a biphenylene machine among 
[type. Rf - (CHR1) R2] showing a machine (the alkyl group in which R1 contains a hydrogen 
atom or a fluorine atom in, and R2 may contain the fluorine atom is expressed, and when R1 is 
a hydrogen atom, R2 expresses the alkyl group which has at least one fluorine atom) 
[Claim 2] In a general formula (1), it is Rf. Aromatic polycarbonate according to claim 1 which 
is the group expressed with the following formula. 

- (CHR1) [Cp p (R3 R4)] (Cq F2q) R5 (R1, R3, R4, and R5 express a hydrogen atom or a 
fluorine atom respectively among a formula, and p and q express the integer of 1-16) 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to aromatic polycarbonate. It is related with the 
aromatic polycarbonate which has the group of specified structure as an end group in more 
detail. 
[0002] 

[Description of the Prior Art] Conventionally, aromatic polycarbonate is known as engineering 
plastics excellent in transparency, a heat-resisting property, mechanical hardness, dimensional 
stability, etc., and is broadly used as parts, such as a car and an electric product. Usually, 
when manufacturing aromatic polycarbonate, it is, End encapsulant (called the molecular 
weight modifier, the terminator, the chain terminator, the end stop agent, etc.) is added, and 
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the polymerization is made in order to adjust the molecular weight of the aromatic 
polycarbonate manufactured (for example, U.S. Pat. No. 3028365). Most generally also in it, 
phenols, such as phenol or p-tert-butylphenol, are widely used as end encapsulant. 
[0003] Furthermore, it is reported that the compound which has various structures is useful as 
end encapsulant. For example, alkanolamines (U.S. Pat. No. 3085992) and imido (U.S. Pat. 
No. 3399172) one, Using the amine (U.S. Pat. No. 4111910) of aniline, methylaniline (U.S. 
Pat. No. 3275601), ammonium compounds, the 1st class, or the 2nd class as end encapsulant 
is proposed. However, on the other hand, it is reported that a little monoethanolamines or the 
amine like morpholine has the operation which decomposes polycarbonate of the amount of 
polymers into polycarbonate of low molecular weight (U.S. Pat. No. 3223678). Thus, although 
many things are reported about the end encapsulant of polycarbonate, what kind of a 
compound or a compound group still has whether it functions effectively as end encapsulant, 
and it is not fully solved. Furthermore, even if the compound of specified structure is useful as 
end encapsulant, let such a compound be an end group. In order even for prediction to be 
unable to perform at all what kind of physical properties or function the polycarbonate which it 
has has but to solve the chemistry of this field still more deeply, the further approach by 
experimental methodology is needed. 
[0004] 

[Problem(s) to be Solved by the Invention] The technical problem of this invention is offering 

aromatic polycarbonate excellent in hydrolysis stability. 

[0005] 

[Means for Solving the Problem] this invention person etc. reached this invention, as a result of 
examining aromatic polycarbonate wholeheartedly. That is, this invention is aromatic 
polycarbonate in which at least one of the end groups has the group expressed with a general 
formula (1). 
-A-ORf (1) 

A expresses a phenylene group, a naphthylene machine, or a biphenylene machine among 
[type. Rf -(CHR1) R2 A machine is expressed ([ the alkyl group in which R1 contains a 
hydrogen atom or a fluorine atom in, and R2 may contain the fluorine atom is expressed, and ] 
when R1 is a hydrogen atom). R2 the alkyl group which has at least one fluorine atom is 
expressed - in the compound expressed with the general formula (1) concerning] this 
invention - Rf - (CHR1) R2 it is a machine (R1 and R2 express the same meaning as the 
above) - more -- desirable - Rf It is the group expressed with the following formula. 
- (CHR1) [Cp p (R3 R4)] (Cq F2q) R5 (among a formula) R1, R3, R4, and R5 A hydrogen atom 
or a fluorine atom is expressed respectively, and it is p. And q Especially it expresses the 
integer of 1-16, it is Rf preferably, p And q It is the group expressed with the above-mentioned 
formula which is the integer of 1-12. 
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[0006] In the general formula (1) concerning this invention, it is Rf. as an example For 
example, 1-hydronalium perfluoro ethyl group, 1-hydronalium perfluoro propyl group, 1- 
hydronalium perfluoro butyl, 1-hydronalium perfluoro pentyl machine, 1-hydronalium perfluoro 
hexyl group, 1-hydronalium perfluoro heptyl machine, 1-hydronalium perfluoro octyl machine, 

1- hydronalium perfluoro nonyl machine, 1-hydronalium perfluoro decyl group, 1-hydronalium 
perfluoro dodecyl machine, 1-hydronalium perfluoro tetradecyl machine, 1-hydronalium 
perfluoro pentadecyl group, A 1-hydronalium perfluoro hexadecyl machine, 1, and 1- 
dihydroperfluoro ethyl group, 1 and 1-dihydroperfluoro propyl group, 1, and 1-dihydroperfluoro 
butyl, A 1 and 1-dihydroperfluoro pentyl machine, 1, and 1-dihydroperfluoro hexyl group, A 1 
and 1-dihydroperfluoro heptyl machine, 1, and 1-dihydroperfluoro octyl machine, 1 and 1- 
dihydroperfluoro nonyl machine, 1, and 1-dihydroperfluoro decyl group, 1, and 1- 
dihydroperfluoro undecyl machine, 1, and 1-dihydroperfluoro dodecyl machine, 1, and 1- 
dihydroperfluoro tridecyl machine, 1 and 1-dihydroperfluoro tetradecyl machine, 1, and 1- 
dihydroperfluoro pentadecyl group, 1, and 1-dihydroperfluoro hexadecyl machine, [0007] 1,1, 

2- trihydro perfluoro ethyl group, 1 and 1, 3-trihydro perfluoro propyl group, 1,1, 4-trihydro 
perfluoro butyl, 1 and 1, 5-trihydro perfluoro pentyl machine, 1,1, 6-trihydro perfluoro hexyl 
group, 1 and 1, 7-trihydro perfluoro heptyl machine, 1,1, 8-trihydro perfluoro octyl machine, 1 
and 1, 9-trihydro perfluoro nonyl machine, 1,1, and 11-trihydro perfluoro undecyl machine, 1, 1 
and 2, a 2-tetrahydro perfluoro propyl group, A 1, 1,2, and 2-tetrahydro perfluoro butyl, 1, 1 
and 2, and 2-tetrahydro perfluoro pentyl machine, A 1, 1, 2, and 2-tetrahydro perfluoro hexyl 
group, 1, 1 and 2, and 2-tetrahydro perfluoro heptyl machine, A 1, 1,2, and 2-tetrahydro 
perfluoro octyl machine, 1, 1 and 2, and 2-tetrahydro perfluoro nonyl machine, 1, 1,2, and 2- 
tetrahydro perfluoro decyl group, 1, 1 and 2, and 2-tetrahydro perfluoro undecyl machine, 1, 1 
and 2, and 2-tetrahydro perfluoro dodecyl machine, 1, 1 and 2, and 2-tetrahydro perfluoro 
tetradecyl machine, A 1, 1,2, and 2-tetrahydro perfluoro pentadecyl group, 1, 1 and 2, and 2- 
tetrahydro perfluoro hexadecyl machine, 1, 1, 2, 2, 3-PENTA hydronalium perfluoro propyl 
group, 1,1,2 and 2, 4-PENTA hydronalium perfluoro butyl, 1, 1, 2, 2, 5-PENTA hydronalium 
perfluoro pentyl machine, 1,1,2 and 2, 7-PENTA hydronalium perfluoro heptyl machine, 1,1, 
2, 2, 8-PENTA hydronalium perfluoro octyl machine, 1,1,2 and 2, 10-PENTA hydronalium 
perfluoro decyl group, 1,1,2 and 2, and 12-PENTA hydronalium perfluoro dodecyl machine, 1, 

1, 2 and 2, 1 4-PENTA hydronalium perfluoro tetradecyl machine, [0008] 1, 1, 2, 2, 3, and 3- 
hexahydro perfluoro butyl, 1, 1, 2, 2 and 3, and 3-hexahydro perfluoro pentyl machine, 1, 1,2, 

2, 3, and 3-hexahydro perfluoro hexyl group, 1, 1, 2, 2 and 3, and 3-hexahydro perfluoro heptyl 
machine, 1, 1, 2, 2, 3, and 3-hexahydro perfluoro octyl machine, 1, 1, 2, 2 and 3, and 3- 
hexahydro perfluoro nonyl machine, 1, 1, 2, 2, 3, and 3-hexahydro perfluoro decyl group, 1,1, 
2, 2 and 3, and 3-hexahydro perfluoro undecyl machine, 1, 1, 2, 2, 3, and 3-hexahydro 
perfluoro dodecyl machine, 1, 1, 2, 2 and 3, and 3-hexahydro perfluoro tetradecyl machine, 1, 
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1, 2, 2, 3, and 3-hexahydro perfluoro pentadecyl group, 1, 1, 2, 2, 2, 3, and 3-hexahydro 
perfluoro hexadecyl machine, 1, 1, 2, 2, 3, 3, 4-hepta-hydronalium perfluoro butyl, 1, 1, 2, 2, 3, 
3, a 5-hepta-hydronalium perfluoro pentyl machine, 1, 1, 2, 2, 3 and 3, a 7-hepta-hydronalium 
perfluoro heptyl machine, 1, 1, 2, 2, 3 and 3, a 8-hepta-hydronalium perfluoro octyl machine, 1, 
1, 2, 2, 3, 3, a 10-hepta-hydronalium perfluoro decyl group, 1, 1, 2, 2, 3, 3, 4, and 4-octahydro 
perfluoro pentyl machine, 1, 1, 2, 2, 3, 3, 4, and 4-octahydro perfluoro hexyl group, 1, 1, 2, 2, 
3, 3, 4, and 4-octahydro perfluoro heptyl machine, 1, 1, 2, 2, 3, 3, 4, and 4-octahydro perfluoro 
octyl machine, 1, 1, 2, 2, 3, 3, 4, and 4-octahydro perfluoro decyl group, 1, 1, 2, 2, 3, 3, 4, and 

4- octahydro perfluoro undecyl machine, 1, 1, 2, 2, 3, 3 and 4, and 4-octahydro perfluoro 
dodecyl machine, 1, 1, 2, 2, 3, 3 and 4, and 4-octahydro perfluoro tetradecyl machine, [0009] 
1, 1, 2, 2, 3, 3, 4, 4, a 5-nona hydronalium perfluoro pentyl machine, 1, 1, 2, 2, 3, 3, 4, 4, a 6- 
nona hydronalium perfluoro hexyl group, 1, 1, 2, 2, 3, 3, 4, 4, a 8-nona hydronalium perfluoro 
octyl machine, 1 , 1 , 2, 2, 3, 3, 4, 4, a 1 0-nona hydronalium perfluoro decyl group, A 1 , 1,2,2, 
3, 3, 4, 4, and 14-nona hydronalium perfluoro tetradecyl machine, 1, 1, 2, 2, 3, 3, 4, 4, 5, and 

5- deca hydronalium perfluoro hexyl group, 1, 1, 2, 2, 3, 3, 4, 4, 5, and 5-deca hydronalium 
perfluoro octyl machine, 1, 1, 2, 2, 3, 3, 4, 4, 5, and 5-deca hydronalium perfluoro decyl group, 
1, 1, 2, 2, 3, 3, 4, 4, 5, and 5-deca hydronalium perfluoro tetradecyl machine, 6-perfluoro 
methylhexyl machine, 6-perfluoro ethylhexyl machine, 6-perfluoro butyl hexyl group, 6- 
perfluoro hexyl hexyl group, 7-perfluoro methyl heptyl machine, 8-perfluoro methyl octyl 
machine, 8-perfluoro butyl octyl machine, 9-perfluoro propyl undecyl machine, 10-perfluoro 
pentyl decyl group, 1 1 -perfluoro octyl undecyl machine and 12-perfluoro butyl dodecyl machine 
can be mentioned. 

[0010] Moreover, in the general formula (1) concerning this invention, A expresses a 
phenylene group, a naphthylene machine, or a biphenylene machine, and [ these groups ] the 
alkyl group of carbon numbers 1-8, the alkoxy group of carbon numbers 1-8, and a halogen 
atom (for example, a fluorine atom, a chlorine atom, a bromine atom) -- single displacement -- 
or [ it may be many replaced and ] as an example 1, 2-phenylene group, 1, 3-phenylene group, 
1, 4-phenylene group, 1, 2-naphthylene machine, 1, 3-naphthylene machine, 1, 4-naphthylene 
machine, 1, 5-naphthylene machine, 1, 6-naphthylene machine, 1, 8-naphthylene machine, 2, 
3-naphthylene machine, 2,6-naphthylene, 2, 7-naphthylene machine, A 2 and 2'-biphenylene 
machine, 2, a - biphenylene machine, and 4 '3, 3'-biphenylene machine, A - biphenylene 
machine, and 3 and 4 '4, 4'-biphenylene machine or the alkylation of these carbon numbers 1- 
8, Can mention the alkoxy displacement of carbon numbers 1-8, and a halogenation derivative, 
and more preferably A 1, 4-phenylene group, 1, 4-naphthylene machine, 1, 5-naphthylene 
machine, 2,6-naphthylene, 2, 7-naphthylene machine, 4, and 4'-biphenylene machine or 
alkylation of these carbon numbers 1-4, alkoxy displacement of carbon numbers 1-4, It is a 
halogenation derivative. 
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[0011] As suitable end encapsulant used when at least one of the end groups of this invention 
manufactures the aromatic polycarbonate which has the group expressed with a general 
formula (1), the compound expressed with a general formula (1-A) can be mentioned. 
Y-A-ORf (1-A) 

Rf and A are the same as the above among a formula ~ Y -OH group and -OM group -- - M 
expresses an OCOZ group, - COOH group, -COOM group, or -COZ group, and a metal ion 
and Z express a halogen atom -- [ Y ] in the compound expressed with the general formula (1- 
A) concerning this invention - M expresses a metal ion for OH group, -OM group, -OCOZ 
group, - COOH group, -COOM group, or -COZ group, and Z expresses a halogen atom, and 
as M It is alkali metal ion or an alkaline earth metal ion univalent [ desirable ] or divalent. 
Lithium, sodium, potassium, calcium ion, etc. can be mentioned as an example, a fluorine 
atom, a chlorine atom, and a bromine atom can be preferably mentioned as Z, and it is a 
chlorine atom more preferably. 

[0012] The compound expressed with the general formula (1-A) concerning this invention can 
be manufactured by a well-known method. For example, in a general formula (1-A), the 
compound by which Y is expressed with -OH group or - COOH group can be manufactured by 
the method of a description to U.S. Pat. No. 4886619, for example. In a general formula (1-A), 
it is the compound by which Y is expressed with -OCOZ group, and for example, Y can make 
carbonyl chloride able to act on the compound which is -OH group, and Z can manufacture the 
compound which is a chlorine atom, for example. In a general formula (1-A), in the compound 
by which Y is expressed with -COZ group, for example, Y can make thionyl chloride or 
OGIZARIRU chloride able to act on the compound which is - COOH group, and Z can 
manufacture the compound which is a chlorine atom. In a general formula (1-A), for example, 
Y can make an alkali metal base or alkaline earth bases, such as sodium hydroxide, potassium 
hydroxide, and a calcium hydroxide, able to act on the compound which is -OH group in an 
aqueous solution, and the compound by which Y is expressed with -OM group can be 
manufactured. In a general formula (1-A), for example, Y can make an alkali metal base or 
alkaline earth bases, such as sodium hydroxide, potassium hydroxide, and a calcium 
hydroxide, able to act on the compound which is - COOH group in an aqueous solution, and 
the compound by which Y is expressed with -COOM group can be manufactured. 
[0013] Although at least one of the end groups of this invention can mention the group shown 
below typically as a group expressed with a general formula (1) in the aromatic polycarbonate 
which has the group expressed with a general formula (1), of course, this invention is not 
limited to these. 

Illustration number illustration machine 1.2- Phenyl group 2.2- (1'-hydronalium perfluoro 
butyloxy) Phenyl group 3.2-(1', I'-dihydroperfluoro dodecyloxy) phenyl group 4.3-(1', 1'- 
dihydroperfluoro nonyloxy) phenyl group 5.3- (1', 1'-dihydroperfluoro hexyloxy) Phenyl group 
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6.3-(1, 1, 2, 2'-tetrahydro perfluoro pentyloxy) phenyl group 7.4-(1'-hydronalium perfluoro 
ethyloxy) phenyl group 8.4- (1', 1'-dihydroperfluoro tetradecyl oxy-) (1'-hydronalium perfluoro 
butyloxy) Phenyl group 9.4-(1'-hydronalium perfluoro octyloxy) phenyl group 10.4-(1', V- 
dihydroperfluoro ethyloxy) phenyl group [0014] 11.4- Phenyl group 12.4-(1', 1'-dihydroperfluoro 
hexyloxy) phenyl group 13.4-(1', 1'-dihydroperfluoro octyloxy) phenyl group 14.4- (1', 1'- 
dihydroperfluoro butyloxy) 1 and 1 -- 7'-trihydro perfluoro heptyloxy phenyl group 15.4-(1, 1, 
1 1 '-trihydro perfluoro undecyloxy) phenyl group 16.4-(1, 1, 2, 2'-tetrahydro perfluoro butyloxy) 
phenyl group 17.4- 1,1, and 2 - 2'-tetrahydro perfluoro pentyloxy phenyl group 18.4-(1, 1, 2, 
2'-tetrahydro perfluoro hexyloxy) phenyl group 19.4-(1, 1, 2, 2'-tetrahydro perfluoro decyloxy) 
phenyl group 20.4- (1, 1, 2, 2, 8'-PENTA hydronalium perfluoro octyloxy) phenyl group 21.4- 
(one - ' - one - ' - two - ' - two - ' - three - ' - three -- ' - hexahydro - perfluoro - butyloxy) 
phenyl group 22.4- (1, 1, 2, 2, 3, 3, and 4 -- ' -) 4'-octahydro perfluoro octyloxy FU ENIRU 
machine 23.4- (one - ' - one - ' - two - ' - two -- ' - three - ' - three - ' - four - ' - four - ' - 
- five - ' - five - ' - deca - hydronalium - perfluoro - decyloxy one) a phenyl group 24.4-(7- 
perfluoro ethyl heptyloxy) phenyl group 25.4-(1 1 -perfluoro octyl undecyloxy) phenyl group 
[0015] 26.4- 1' -- 1'-dihydroperfluoro hexyloxy-3-methylphenyl machine 27.4-(1', 1'- 
dihydroperfluoro butyloxy)-3-methoxypheny machine 28.4-(1', 1'-dihydroperfluoro hexyloxy)-2- 
fluoro phenyl group 29.4- (1' and 1'-dihydroperfluoro propyloxy)-2-chlorophenyl machine 30.4- 
(1', 1'-dihydroperfluoro hexyloxy)-3-chlorophenyl machine 31.1-(1\ 1'-dihydroperfluoro 
ethyloxy)-2-naphthyl group 32.2- 1, 1,2, and 2 - 4'-PENTA hydronalium perfluoro butyloxy-1- 
naphthyl group 33.3-(1', 1'-dihydroperfluoro butyloxy)-1-naphthyl group 34.3-(1', 1'- 
dihydroperfluoro propyloxy)-2-naphthyl group 35.3- 2-naphthyl-group 37.4- (1, 1,2, and 2'- 
tetrahydro perfluoro hexyloxy)-2-naphthyl group 36.3-(one ~ ' ~ one - ' » two - ' - two - ' - 
three - ' - three - ' - seven - ' - hepta— hydronalium - perfluoro - heptyloxy)- (1'- 
hydronalium perfluoro butyloxy)-1-naphthyl Group 38.4-(1', 1'-dihydroperfluoro butyloxy)-1- 
naphthyl group 39.4-(1', 1'-dihydroperfluoro hexyloxy)-1-naphthyl group 40.4-(1', 1'- 
dihydroperfluoro octyloxy)-2-chloro 1-naphthyl group [0016] 41.4- (6'-perfluoro methylhexyl 
oxy-)-1-naphthyl group 42.4-(1, 1, 8'-trihydro perfluoro octyloxy)-1-naphthyl group 43.5-(1'- 
hydronalium perfluoro ethyloxy)-1-naphthyl group 44.5- (1 '-hydronalium perfluoro butyloxy)-1- 
naphthyl group 45.5-(1', 1'-dihydroperfluoro butyloxy)-1-naphthyl group 46.5-(1', 1'- 
dihydroperfluoro hexyloxy)-1-naphthyl group 47.5- (1' and 1'-dihydroperfluoro octyloxy)-1- 
naphthyl group 48.5-(1, 1, 7'-trihydro perfluoro heptyloxy)-1-naphthyl group 49.6-(1'- 
hydronalium perfluoro ethyloxy)-1-naphthyl group 50.6- (1 '-hydronalium perfluoro butyloxy)-2- 
naphthyl group 51. 6-(1 '-hydronalium perfluoro hexyloxy)-2-naphthyl group 52.6-(1', 1'- 
dihydroperfluoro pentyloxy)-2-naphthyl group 53.6- (1' and 1'-dihydroperfluoro hexyloxy)-2- 
naphthyl group 54.6 - (1', 1'-dihydroperfluoro octyl) Oxy-1 -ethyl 2-naphthyl group 55.6-(1, 1, 
7'-trihydro perfluoro heptyloxy)-2-naphthyl group [0017] 56.6- (1, 1,2, and 2'-tetrahydro 
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perfluoro heptyloxy)-2-naphthyl group 57.6-(one - ' -- one - ' - two - ' - two - ' -- three -- ' -- 
three -- ' - hexahydro -- perfluoro - hexyloxy one)-2-naphthyl group 58.6- (1, 1, 2, 2, 3, 3, and 4 
-- ' --) 4'-octahydro perfluoro hexyloxy-2-naphthyl group 59.7-(1'-hydronalium perfluoro 
propyloxy)-2-naphthyl group 60.7-(1'-hydronalium perfluoro pentyloxy)-2-naphthyl group 61.7- 
V - 1'-dihydroperfluoro butyloxy-2-naphthyl group 62.7- (1' --) 1'-dihydroperfluoro octyloxy-2- 
naphthyl group 63.7- (1' --) 1, 2, 2, 3, 3, and 4 - ' - 4'-octahydro perfluoro pentyloxy-2-naphthyl 
group 64.8- (1' --) 1'- dihydroperfluoro butyloxy-1-naphthyl group 65.2-[2'- (1' --) 1'- 
dihydroperfluoro hexyl oxy-phenyl] biphenyl 66.2-[4'-(1', 1 '-dihydroperfluoro octyl) oxy-phenyl] 
phenyl group 67.3-[3' - (1', V-JI) Hydronalium perfluoro butyloxy phenyl] phenyl group 68.4-[3'- 
(6'-perfluoro butyl hexyloxy) phenyl] phenyl group 69.3-[4'-(1 '-hydronalium perfluoro ethyloxy) 
phenyl] phenyl group 70.4-[4'- (1 '-hydronalium perfluoro ethyloxy) phenyl] phenyl group 71.4- 
[4'-(1'-hydronalium perfluoro butyloxy) phenyl] phenyl group 72.4- [4' - (1' -) 1'- 
dihydroperfluoro butyloxy phenyl] phenyl group 73.4-[4'- (1' --) 1'- dihydroperfluoro octyloxy 
phenyl] phenyl group 74.4-[4'- (1' -) T and 11'- trihydro perfluoro undecyloxy phenyl] phenyl 
group 75.4-[4'-(1, 1, 2, 2'-tetrahydro perfluoro heptyloxy) phenyl] phenyl group 76.4-[4'- (1' -) 
1 '-dihydroperfluoro octyloxy -- a phenyl]-3-chlorophenyl machine 77.4-[4'-(1'-hydronalium 
perfluoro butyloxy) phenyl]-3-methylphenyl machine [0018] Aromatic polycarbonate of this 
invention At least one sort of aromatic dihydroxy compounds, It can manufacture from the 
compound expressed with a carbonate precursor and at least one sort of general formulas (1- 
A), a well-known interfacial-polymerization method, a solution-polymerization method, or an 
ester interchange method can be used in a person skilled in the art as the manufacture 
method, and especially an interfacial-polymerization method is the desirable manufacture 
method. When manufacturing the aromatic polycarbonate which has the new end group of this 
invention, the compound expressed with a general formula (1-A) acts as end encapsulant, and 
it is useful to control or adjust the molecular weight of aromatic polycarbonate in the 
manufacturing process of aromatic polycarbonate of this invention. By operation of a carbonate 
precursor, these end encapsulants and aromatic dihydroxy compounds form carbonate binding 
or an ester bond, and generate the aromatic polycarbonate which has the end group 
expressed with the general formula (1) of this invention. In addition, carbonate binding is set to 
the compound expressed with a general formula (1-A). It is formed when Y uses the compound 
which is -OH group, -OM group, or -OCOZ group, and on the other hand, an ester bond is 
formed, when Y uses the compound which is - COOH group, -COOM group, or -COZ group. 
[0019] [ the weight average molecular weight / with the amount of the compound used 
expressed with the general formula (1-A) used in the case of manufacture ] although the 
weight average molecular weight of aromatic polycarbonate of this invention can take arbitrary 
weight average molecular weights It is desirable that they are about 15000 - about 150000 
weight average molecular weight in consideration of many physical properties, such as 
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shaping workability and impact resistance nature, and they are about 20000 - about 100000 
weight average molecular weight more preferably. It depends for a weight average molecular 
weight on the quantity of the compound generally expressed with the general formula (1-A) 
used at the time of aromatic polycarbonate generation. If the amount of the compound used 
expressed with a general formula (1-A) increases generally, the weight average molecular 
weight of aromatic polycarbonate will become small, and if the amount of the compound used 
expressed with a general formula (1-A) decreases conversely, the weight average molecular 
weight of aromatic polycarbonate will become large. Generally, as for the amount of the 
compound used expressed with a general formula (1-A), it is desirable that they are about 1.2 - 
about 10.0mol % to the quantity of the aromatic dihydroxy compound to be used, and it is still 
more desirable. [ about 1.5 - about 7.0mol% of] 

[0020] Generally the end encapsulant expressed with a general formula (1-A) is set for the 
reaction of an aromatic dihydroxy compound and a carbonate precursor. You may make it 
exist with an aromatic dihydroxy compound in advance of addition of the beginning, i.e., a 
carbonate precursor, or it can also supply continuously one by one with addition of a carbonate 
precursor, the compound expressed with a general formula (1-A) when manufacturing 
polycarbonate of this invention ~ a kind ~ or more than one can be used. When only a kind is 
used, the end group of aromatic polycarbonate turns into a group which all has the same 
structure. Moreover, when more than one are used together, it becomes the form which 
various end groups mixed with the number, the quantity, and the type of the compound 
expressed with the used general formula (1-A). Furthermore, the compound expressed with a 
general formula (1-A) can also be used combining other well-known end encapsulants in the 
range which does not spoil the effect of a request of this invention. The compound expressed 
with a general formula (1-A) when manufacturing aromatic polycarbonate of this invention, 
When using together other well-known end encapsulants, among all the end encapsulants, it is 
desirable that it is more than 30 mol %, as for the rate of a compound expressed with a 
general formula (1-A), it is more desirable that it is more than 50 mol %, and it is desirable that 
it is especially more than 60 mol %. 

[0021] As end encapsulants other than the compound expressed with a general formula (1-A), 
they are the chloro hoe mate compound of a univalent hydroxy aromatic compound and a 
univalent hydroxy aromatic compound, the compound which has a univalent carboxylic acid 
group, the chloride compound of univalent carboxylic acid, etc., for example. As a univalent 
hydroxy aromatic compound, for example Phenol, p-cresol, o-ethylphenol, p-ethylphenol, p- 
isopropyl phenol, p-tert-butylphenol, p-cumyl phenol, p-cyclohexyl phenol, p-octyl phenol, p- 
nonyl phenol, 2, 4-xylenol, p-methoxy phenol, p-hexyloxy phenol, p-decyloxy phenol, o- 
chlorophenol, m-chlorophenol, p-chlorophenol, p-bromo phenol, PENTA bromo phenol, 
pentachlorophenol, p-phenylphenol, p-isopropenyl phenol, 2, 4-JI (1-methyl 1-phenylethyl) 
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phenol, They are phenols, such as beta naphthol, alpha naphthol, p-(2, 4, 4'-bird methyl 
chromanyl) phenol, and 2-(4'-methoxypheny)-2-(4"-hydroxyphenyl) propane. 
[0022] As a chloro hoe mate compound of a univalent hydroxy aromatic compound, it is the 
chloro hoe mate derivative of an above-mentioned univalent hydroxy aromatic compound etc. 
moreover, as a compound which has a univalent carboxylic acid group For example, acetic 
acid, propionic acid, butanoic acid, valeric acid, caproic acid, oenanthic acid, Caprylic acid, 2, 
and 2-dimethyl propionic acid, 3-methyl butanoic acid, 3, and 3-dimethyl butanoic acid, 4- 
methyl valeric acid, 3, and 3-dimethyl valeric acid, 4-methyl caproic acid, Fatty acid, such as 2, 
4-dimethyl valeric acid, 3, 5-dimethyl caproic acid, and phenoxyacetic acid, Benzoic acid, p- 
methyl benzoic acid, p-tert-butyl benzoic acid, p-propyloxy benzoic acid, It is benzoic acid, 
such as p-butoxy benzoic acid, p-hexyloxy benzoic acid, p-octyloxy benzoic acid, p-phenyl 
benzoic acid, p-benzyl benzoic acid, and para chlorobenzoic acid. It is the chloride derivative 
of the compound which has the above-mentioned univalent carboxylic acid group as a chloride 
compound of univalent carboxylic acid etc. In addition, the alkali metal (for example, lithium, 
sodium, potassium) salt of the compound which has an above-mentioned univalent hydroxy 
aromatic compound or an above-mentioned univalent univalent carboxylic acid group, and an 
alkaline earth metal (for example, calcium) salt can also be used as end encapsulant. 
[0023] As an aromatic dihydroxy compound used when manufacturing the aromatic 
polycarbonate compound of this invention, the compound expressed with a general formula (2) 
can be mentioned. 
HO-R-OH (2) 

(The inside of a formula and R are displacement aromatic hydrocarbon machines which have 
substituents, such as an aromatic hydrocarbon machine or an alkyl group, a cycloalkyl 
machine, an alkenyl group, an aryl group, a halogen atom, a nitro group, or an alkoxy group) In 
the above-mentioned general formula (2), Group R is a general formula (3) preferably. 
-Ar1-B-Ar2- (3) 

It is the group expressed with (Ar1 and Ar2 are the bivalent aromatic series machines of a 
monocycle respectively among a formula, and B is a group which connects Ar1 and Ar2). In 
the above-mentioned general formula (3), [ Ar1 and Ar2 ] It is the bivalent aromatic series 
machine of a monocycle respectively, and preferably, it is the displacement phenylene group 
which has a phenylene group or a substituent, and hydrocarbon groups, such as an alkyl 
group, a cycloalkyl machine, an alkenyl group, and an aryl group, halogen, a nitro group, an 
alkoxy group, etc. are mentioned as a substituent, for example. 

[0024] Both Ar1 and Ar2 are p-phenylene group, m-phenylene group, or o-phenylene group, 
one side is p-phenylene group, it is desirable that one side is m-phenylene group or o- 
phenylene group, and it is especially desirable that both Ar1 and Ar2 are p-phenylene groups. 
B may be a group which connects Ar1 and Ar2, and may be a single bond or a divalent 
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hydrocarbon group, and a group that contains atoms other than carbon, such as -0-, -S-, -SO-, 
-S02-, and -CO-, and hydrogen further. [ hydrocarbon group / divalent ] although alkylidene 
machines, such as hydrocarbon group of saturation, for example, methylene, ethylene, 2, and 
2-propylidene and cyclohexylidene, are raised You may be the hydrocarbon group which the 
group replaced by the aryl group etc. is also included, and contains an aromatic series 
machine and the hydrocarbon group of other unsaturation. 

[0025] As an example of an aromatic dihydroxy compound Bis(4-hydroxyphenyl) methane, bis 
(2-methyl 4-hydroxy) methane, Bis(3-methyl 4-hydroxy) methane, 1, and 1-bis(4'- 
hydroxyphenyl) ethane, 1, 2-bis(4'-hydroxyphenyl) ethane, bis(4-hydroxyphenyl) phenyl 
methane, Bis(4-hydroxyphenyl) diphenylmethane, bis(4-hydroxyphenyl)-1-naphthyl methane, 1 
and 1-bis(4'-hydroxyphenyl)-1 -phenyl ethane, 2 and 2-bis(4'-hydroxyphenyl) propane 
"[bisphenol A]", 1 and 1-bis(4'-hydroxyphenyl)-3-methyl propane, 1, 3-bis(4'-hydroxyphenyl)-1, 
and 1 -dimethyl propane, 2-(4'-hydroxyphenyl)-2-(3'-hydroxyphenyl) propane, 2 and 2-bis(4'- 
hydroxyphenyl) butane, 1, and 1-bis(4'-hydroxyphenyl)-3-methyl butane, 2, and 2-bis(4'- 
hydroxyphenyl) pentane, 2, and 2-bis(4'-hydroxyphenyl)-4-methyl pentane, 2 and 2-bis(4'- 
hydroxyphenyl) hexane, 4, and 4-bis(4'-hydroxyphenyl) heptane, 2 and 2-bis(4'-hydroxyphenyl) 
octane, 2, and 2-bis(4'-hydroxyphenyl) nonane, bis(3, 5-dimethyl 4-hydroxyphenyl) methane, 
2, and 2-bis(3 '- methyl 4'-hydroxyphenyl) propane, [0026] 2 and 2-bis(3 '- ethyl 4'- 
hydroxyphenyl) propane, 2 and 2-bis(3 '-n-propyl 4'-hydroxyphenyl) propane, 2 and 2-bis(3 '- 
isopropyl 4'-hydroxyphenyl) propane, 2 and 2-bis(3 '-sec-butyl 4'-hydroxyphenyl) propane, 2 
and 2-bis(3 '-tert-butyl 4'-hydroxyphenyl) propane, 2 and 2-bis(3 '- cyclohexyl 4'- 
hydroxyphenyl) propane, 2 and 2-bis(3 '- allyl compound 4'-hydroxyphenyl) propane, 2 and 2- 
bis(3 '- methoxy 4'-hydroxyphenyl) propane, 2 and 2-screw (3', 5 '- dimethyl 4'-hydroxyphenyl) 
Propane, 2 and 2-bis(2, 3, 5, 6'- tetramethyl4'-hydroxyphenyl) propane, 2 and 2-bis(3 '- chloro 
4'-hydroxyphenyl) propane, 2 and 2-bis(3', 5 '- dichloro 4'-hydroxyphenyl) propane, 2, and 2-bis 
(3 '- bromo 4'-hydroxyphenyl) propane, 2, and 2-bis(3', 5 '- dibromo 4'-hydroxyphenyl) propane, 
2 and 2-bis(2', 6'-dibromo 3', 5 'dimethyl 4'-hydroxyphenyl) propane, Bis(hydroxy aryl) alkane, 
such as bis(4-hydroxyphenyl) cyano methane, 1-cyano 3, and 3-bis(4'-hydroxyphenyl) butane, 
2, and 2-bis(4'-hydroxyphenyl) hexafluoropropane [0027] 1 and 1-bis(4'-hydroxyphenyl) 
cyclopentane, 1, and 1-bis(4'-hydroxyphenyl) cyclohexane, 1 and 1-bis(3 '- methyl 4'- 
hydroxyphenyl) cyclohexane, 1 and 1-bis(3', 5 '- dimethyl 4'-hydroxyphenyl) cyclohexane, 1 
and 1-bis(3', 5 '- dichloro 4'-hydroxyphenyl) cyclohexane, 1 and 1-bis(4'-hydroxyphenyl)-4- 
methylcyclohexane, 1 and 1 -screw (4'-hydroxyphenyl) -3, 3, 5-trimethylcyclohexane, 1 and 1- 
bis(4'-hydroxyphenyl) cycloheptane, 1,and 1-bis(4'-hydroxyphenyl) cyclooctane, 1 and 1-bis 
(4'-hydroxyphenyl) cyclo nonane, 1, and 1-bis(4'-hydroxyphenyl) cyclo dodecane, 2 and 2-bis 
(4'-hydroxyphenyl) norbornane, 8, and 8-bis(4'-hydroxyphenyl) tricyclo [5.2.1.02.6] Deccan, Bis 
(hydroxy aryl) cycloalkane [, such as 2 and 2-bis(4'-hydroxyphenyl) adamantane, ], 4, and 4'- 
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dihydroxy diphenyl ether, Bis(hydroxy aryl) ether, such as 3, 3 '- dimethyl 4 and 4'-dihydroxy 
diphenyl ether, and ethylene glycol bis(4-hydroxyphenyl) ether, [0028] 4 and 4'- 
dihydroxydiphenyl sulfide, 3, 3 '- dimethyl 4 and 4'-dihydroxydiphenyl sulfide, 3, 3'-dicyclohexyl 
4, 4'-dihydroxydiphenyl sulfide, 3, 3 '- diphenyl 4 and 4'-dihydroxydiphenyl sulfide, Bis(hydroxy 
aryl) sulfide, such as 3, 3, 5, 5'-tetramethyl 4, and 4'-dihydroxydiphenyl sulfide, Bis(hydroxy 
aryl) sulfoxide, such as 4 and 4'-dihydroxydiphenyl sulfoxide, 3, and 3 '- dimethyl 4 and 4' 
dihydroxy diphenyl sulfoxide, 4 and 4'-dihydroxy diphenylsulfone, 3, 3 '- dimethyl 4 and 4'- 
dihydroxy diphenylsulfone, 3, 3 '- diphenyl 4 and 4'-dihydroxy diphenylsulfone, Bis(hydroxy 
aryl) ketone, such as bis(hydroxy aryl) sulfone, such as 3 and 3 '- dichloro 4 and 4'-dihydroxy 
diphenylsulfone, bis(4-hydroxyphenyl) ketone, and bis(3-methyl 4-hydroxyphenyl) ketone 
[0029] 6 and 6 - dihydroxy 2, 2, and 3, 3'-tetrahydro 3, and '3, 3 and 3' - tetramethyl 1 and 1' - 
Spirobi (1H-indene) -- "[SUPIROBI Indang bisphenol]" -- [furthermore, ] 7 and 7-dihydroxy 3, 
3, 4, and 4 - tetrahydro 4, and '4, 4 and 4' - tetramethyl 2 and 2' - Spirobi (2H-1-benzopyran) -- 
"[Spirobi chroman]" - A transformer 2, 3-bis(4'-hydroxyphenyl)-2-butene, 9 and 9-bis(4'- 
hydroxyphenyl) fluorene, 3, and 3-bis(4'-hydroxyphenyl)-2-butanone, 1, 6-bis(4'- 
hydroxyphenyl)-1, 6-hexane dione, 1 and 1-dichloro 2, 2-bis(4'-hydroxyphenyl) ethylene, 1 and 
1-dibromo 2, 2-bis(4'-hydroxyphenyl) ethylene, 1 and 1-dichloro 2, 2-bis(3 '- phenoxy 4'- 
hydroxyphenyl) ethylene, alpha, alpha, alpha', and alpha' - tetramethyl alpha and alpha -- '- bis 
(4-hydroxyphenyl)-para xylene, alpha, alpha, alpha', and alpha '- tetramethyl alpha and alpha'- 
bis(4-hydroxyphenyl)-meta xylene, [0030] 3 and 3-bis(4-hydroxyphenyl) phthalide, 2, 6- 
dihydroxy dibenzo p-dioxin, 2, 6-dihydroxy CHIANTOREN, 2, 7-dihydroxy phenoxathiin, 2, 7- 
dihydroxy 9, 10-dimethyl phenazine, 3, 6-dihydroxy dibenzofuran, 3, 6-dihydroxy dibenzo 
thiophene, 4, and 4'-dihydroxy biphenyl, 1, 4-dihydroxy naphthalene, 1, 5-dihydroxy 
naphthalene, 2, 6-dihydroxy naphthalene, 2, 7-dihydroxy naphthalene, 2, and 7-dihydroxy 
pyrene etc. is mentioned. Besides the above-mentioned aromatic dihydroxy compound, 
hydroquinone, resorcinol, etc. are used similarly. Furthermore, bisphenol (aromatic dihydroxy 
compound) including the ester bond which can be manufactured by making 2mol of bisphenol 
A, iso lid ROIRU chloride, or 1mol of tele lid ROIRU chloride react, for example is useful. 
These are independent, or two or more sorts may use them, mixing. Especially the aromatic 
dihydroxy compound used preferably is bisphenol A. 

[0031] As a carbonate precursor, halogenation carbonyl, a HAROHO mate compound, A 
dialkyl carbonate compound, a diaryl carbonate compound, and an alkyl aryl carbonate 
compound can be mentioned, and they are halogenation carbonyl and a HAROHO mate 
compound preferably. Although the carbonyl chloride called carbonyl chloride is usually used 
as halogenation carbonyl, the halogenation carbonyl guided from halogen other than chlorine, 
for example, a carbonyl bromide, iodination carbonyl, carbonyl fluoride, etc. are sufficient, and 
you may be these mixtures. Moreover, although you may be the compound which has the 
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capability to make a HAROHO mate machine form, for example, bis(trichloromethyl) carbonate 
which is the trimer of a trichloromethyl chloro hoe mate or carbonyl chloride which is a dimer of 
carbonyl chloride, it is desirable to usually use carbonyl chloride. As a HAROHO mate 
compound, the screw of a screw or a MONOHARO hoe mate compound, and the shape of 
oligomer or a MONOHARO hoe mate compound is used, and the compound typically 
expressed with a general formula (4) and (** 1) can be mentioned. 
[0032] 
[Formula 1] 

O 

X— ^O-R' — O-ft-^rO-R' — O-X (4) 

([ X express a hydrogen atom or a HAROKARUBONIRU machine among a formula, and / X / 
at least one X is a HAROKARUBONIRU machine, and ]) [ the compound expressed with the 
general formula (4) to which R' expresses a divalent aliphatic series machine or a divalent 
aromatic series machine, and n expresses 0 or a positive integer ] It is the BISUHARO hoe 
mate compound and the oligomer-like BISUHARO hoe mate compound which are guided from 
the BISUHARO hoe mate compound guided from an aliphatic dihydroxy compound, an 
oligomer-like BISUHARO hoe mate compound, and an aromatic dihydroxy compound. In a 
general formula (4), as divalent aliphatic series machine R' The alkylene group of carbon 
numbers 2-20 and the cyclo alkylene group of carbon numbers 4-12 are mentioned. For 
example, the shape of a normal chain or branched state ethylene, a propylene machine, a 
butylene group, A pentylene machine, a hexylene machine, a heptylene machine, an octylene 
machine, a nonylene group, Divalent hydrocarbon groups, such as a decylene machine, an 
undecylene machine, and a dodecylene machine, Moreover, they are a cyclobutylene 
machine, a cyclo pentylene machine, a cyclo hexylene machine, a cyclo heptylene machine, a 
cyclo octylene machine, a cyclo nonylene group, a cyclo decylene machine, a cyclo 
undecylene machine, cyclo dodecylene machines, or those cyclic hydrocarbon machines of 
the divalence replaced arbitrarily. 

[0033] As an example of these aliphatic dihydroxy compounds Ethylene glycol, 1, 3- 
propanediol, 1, 4-butanediol, 1 ,5-pentanediol, 3-methyl 1,5-pentanediol, 1, 6-hexandiol, 1, 5- 
hexandiol, 1, 7-heptane diol, 1, 8-octanediol, 1, 9-nonane diol, 1, 10-Deccan diol, 1 and 11- 
undecane diol, 1, 12-dodecane diol, neopentyl glycol, 2-ethyl 1, 6-hexandiol, 2-methyl 1, 3- 
propanediol, 1, 3-cyclohexane diol, 1, 4-cyclohexane diol, 2, and 2-bis(4'-hydroxy cyclohexyl) 
propane etc. can be mentioned. Moreover, divalent aliphatic series machine R' also contains a 
group which is expressed with a general formula (5). 
-R"-Ar3 -R"- (5) 

In a general formula (5) (R" expresses the alkylene group of carbon numbers 1-6 among a 
formula, and Ar3 express the divalent aromatic series machine of carbon numbers 6-12) R" 
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group expresses the alkylene group of carbon numbers 1-6, and it For example, the shape of a 
normal chain or a branched state methylene group, The divalent hydrocarbon group of 
ethylene, a propylene machine, a butylene group, a pentylene machine, and a hexylene 
machine is mentioned, and it is Ar3. A machine expresses the divalent aromatic series 
machine of carbon numbers 6-12, and a phenylene group, a displacement phenylene group, a 
naphthylene machine, etc. are mentioned. 

[0034] As an example of this kind of aliphatic dihydroxy compound All [ a KISHIRI range ], 1,4- 
bis(2'-hydroxyethyl) benzene, 1, 4-bis(3'-hydroxypropyl) benzene, 1, 4-bis(4'-hydroxy butyl) 
benzene, 1, 4-bis(5'-hydroxy pentyl) benzene, 1, and 4-bis(6'-hydroxy hexyl) benzene etc. can 
be mentioned. In a general formula (4), R' machine can mention the aromatic dihydroxy 
compound mentioned above, for example, bisphenol A, hydroquinone, etc. as an aromatic 
dihydroxy compound which is an aromatic series machine. Furthermore, the oligomer-like 
screw or the MONOHARO hoe mate compound may have R' machine with which structures 
differ in the same molecule. These HAROHO mate compounds can also be used using it 
independently, or mixing and using it, and mixing with halogenation carbonyl further. As a 
dialkyl carbonate compound, a diaryl carbonate compound, and an alkyl aryl carbonate 
compound The diphenyl carbonate replaced by dimethyl carbonate, diphenyl carbonate, the 
methylphenyl carbonate compound, the halogen atom, the nitro group, etc. and these mixtures 
are mentioned. 

[0035] When manufacturing aromatic polycarbonate of this invention by an interfacial- 
polymerization method, as a carbonate precursor, halogenation carbonyl or/and a HAROHO 
mate compound are used preferably. In using halogenation carbonyl although a carbonate 
precursor may be used in the state of any of a gas, a liquid, and a solid It is desirable to use it 
as an organic solvent solution in the state where used it in the state of the gas, or it was made 
to dissolve in an organic solvent, and when using a HAROHO mate compound, it is desirable 
to use it as an organic solvent solution in the state where it was made to dissolve in a solid 
state or an organic solvent. When manufacturing aromatic polycarbonate of this invention by 
an interfacial-polymerization method, the method of manufacturing well-known aromatic 
polycarbonate can be used. For example, substantially with at least one sort of aromatic 
dihydroxy compounds, an alkali metal or an alkaline-earth-metal-salt machine, water, and 
water in 2 phase mixed solvent of an insoluble organic solvent It is the method of making 
halogenation carbonyl or/and a HAROHO mate compound acting under the existence of a 
compound expressed with a general formula (1-A), and manufacturing aromatic polycarbonate, 
and is the method of manufacturing under existence of a polycarbonate generation catalyst 
more preferably. 

[0036] When facing manufacturing aromatic polycarbonate of this invention by an interfacial- 
polymerization method and using a halogenation carbonyl compound as a carbonate 
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precursor, for example, as for the amount used, it is desirable to use the quantity which 
becomes mol about 1.0 - about 1.3 times to the quantity of an aromatic dihydroxy compound. 
Using the halogenation carbonyl compound of a quantity extremely smaller than mol 1.0 times 
results in producing an unreacted aromatic dihydroxy compound, and it becomes the factor 
which generates aromatic polycarbonate which is not good as for a color tone. [ moreover, use 
of too more 1 .3 time halogenation / than mol / carbonyl compound ] The oligomer which the 
end stopped by the HAROHO mate end group will be generated so much. As a result, since 
[ of the HAROHO mate end group of the oligomer within the system of reaction, and OH group 
(or phenolate machine) ] a HAROHO mate end group becomes superfluous, comparatively 
[ the usual polymerization time ] It is not desirable in order to make aromatic polycarbonate 
with small molecular weight by which the polymerization stop was carried out by the HAROHO 
mate end group formed. 

[0037] If an organic solvent is insolubility substantially, and it is inertness and aromatic 
polycarbonate is dissolved to a reaction to water, it is arbitrarily usable. For example, 
dichloromethane, chloroform, 1, 2-dichloroethane, Chlorinated hydrocarbon like an aromatic 
series chlorination thing or those mixtures, such as aliphatic series chlorination things, such as 
1, 2-dichloroethylene, trichloroethane, tetrachloroethane, and dichloropropane, or 
chlorobenzene, and dichlorobenzene, can be mentioned as a suitable organic solvent. 
Moreover, you may use the organic solvent which mixed aliphatic hydrocarbon, such as 
aromatic hydrocarbon, such as toluene, xylene, and ethylbenzene, hexane, heptane, and 
cyclohexane, etc. for those chlorinated hydrocarbon or those mixtures. Especially a desirable 
organic solvent is dichloromethane. 

[0038] As for the amount of the organic solvent used, it is desirable to use it so that the 
concentration of aromatic polycarbonate in the organic solvent solution containing aromatic 
polycarbonate at the time of the end of a polymerization may usually become about 5 - about 
35 weight % of abbreviation. When the concentration of aromatic polycarbonate is extremely 
low, a lot of organic solvents are needed and it is not desirable from a point of productivity. 
Moreover, since the viscosity of the organic solvent solution of aromatic polycarbonate 
becomes it very high that the concentration of aromatic polycarbonate is the concentration 
near saturated concentration, it is [ problems, such as aggravation of decline in the reaction 
efficiency of interfacial polymerization and the handling nature of the organic solvent solution 
after a polymerization, ] and is not desirable. It is desirable that the concentration of aromatic 
polycarbonate in the organic solvent solution of aromatic polycarbonate at the time of the end 
of a polymerization especially uses an organic solvent so that it may become about 10-20 
weight % of abbreviation. Moreover, the amount of the organic solvent used is dependent also 
on the amount of the water used. As for the capacity factor of an aqueous phase pair 
organicity phase, it is [ that what is necessary is just the quantity which needs a reaction 
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mixture to maintain a uniform emulsification state substantially ] usually desirable to be 
referred to as about 0.4 to 1.5:1. When there are few organic solvents than the above- 
mentioned range, a hydrolysis of a carbonate precursor and a HAROHO mate machine 
increases. Moreover, since great churning power is needed, and bigger churning power is 
needed also when there are more organic solvents than the above-mentioned range in order to 
form a uniform emulsification state, it is not desirable from a point of productivity. 
[0039] [ the alkali metal or alkaline-earth-metal-salt machine (it is hereafter written as a base) 
used when manufacturing aromatic polycarbonate of this invention ] Usually, it is the hydroxide 
of alkali metals, such as sodium hydroxide, potassium hydroxide, and a calcium hydroxide, or 
an alkaline earth metal, and sodium hydroxide and potassium hydroxide are desirable from a 
point with comparatively easy acquisition, and especially sodium hydroxide is desirable. It is 
desirable for a base to usually be used in the state of an aqueous solution, to dissolve an 
aromatic dihydroxy compound in this aqueous solution further, and to use it for a reaction. In 
this case, since it is generally easy to color the basic aqueous solution of an aromatic 
dihydroxy compound, reducing agents, such as sodium sulfite, SOJIUMU sodium hydrosulfite, 
or SOJIUMU borohydride, may be added as an antioxidant, and the basic aqueous solution of 
an aromatic dihydroxy compound may be prepared. [ the suitable polycarbonate generation 
catalyst (called a polymerization catalyst and a polycondensation catalyst) used in an 
interfacial-polymerization method ] The third class amine, quarternary ammonium salt, the third 
class phosphine, the fourth class phosphonium salt or a nitrogen-containing heterocyclic 
compound and its salt, imino ether and its salt, the compound that has an amide group, etc. 
are mentioned. Preferably, are trialkylamine which is the third class amine, and it does not 
have branching on the carbon atom which is in the 1st place and the 2nd place more 
preferably, an alkyl group -- C1 - C4 up to ~ [ it is trialkylamine and ] For example, 
triethylamine, tree n propylamine, diethyl n propylamine, tree n butylamine, etc. are mentioned, 
and especially triethylamine is desirable at the ease of acquisition, and the point that the 
catalytic effect is excellent. About 0.0005 - about 0.7mol% of the amount of the polycarbonate 
generation catalyst used is desirable to the number of moles of an aromatic dihydroxy 
compound. The amount of catalysts too smaller than 0.0005mol % is not enough as the 
catalytic effect for making aromatic polycarbonate form, and since very long polymerization 
time is needed, it is not economical and desirable. Moreover, even if there are too [ % / 
1 .5mol ] many amounts of catalysts, since there is no effect in particular of speeding up a 
polymerization reaction and the polycarbonate generation catalyst for an excess becomes 
useless, it is not desirable. When the addition time of a polycarbonate generation catalyst 
manufactures aromatic polycarbonate of this invention, it can be added before a reaction or 
during a reaction. 

[0040] As for reaction temperature, in an interfacial-polymerization method, it is desirable to 
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manufacture aromatic polycarbonate of this invention at the boiling point temperature of the 
organic solvent used for about 10 degrees C - a reaction. In reaction temperature extremely 
lower than 10 degrees C, a rate of reaction becomes slow and reaction efficiency worsens. It 
becomes moreover, less practical to need a cooling medium or a cooling device etc. When the 
organic solvent used is dichloromethane, in an atmospheric pressure, it can carry out at about 
39 degrees C which is flowing-back temperature. In fact, it is started near a room temperature 
and a reaction usually goes up even near flowing-back temperature with heat of reaction. 
Although a reaction is usually performed with an atmospheric pressure, as long as it is a 
request, you may react under pressurization or a reduced pressure. 
[0041] In addition, aromatic polycarbonate of this invention can be made into the branching- 
ized aromatic polycarbonate by adding a branching-ized agent by request. [ the branching-ized 
agent which is suitable to aromatic polycarbonate of this invention ] For example, three or 
more aromaticity hydroxy groups, a chloro hoe mate machine, a carboxylic acid group, Can 
mention the compound which has a carboxylic acid chloride machine and also an activity 
halogen atom, and as an example Phloroglucinol, 1, 1 and 4, 4-tetrakis (4'-hydroxyphenyl) 
cyclohexane, 1, 3, 5-tris (4'-hydroxyphenyl) benzene, 1 and 1, 2-tris (4'-hydroxyphenyl) 
propane, alpha, alpha, alpha', alpha'-tetrakis (4'-hydroxyphenyl)-1, 4-diethylbenzene, 1- 
hydroxy 2 and 4-bis[alpha-methyl alpha-(4'-hydroxyphenyl) ethyl] benzene, 2, 2, 5, and 5- 
tetrakis (4'-hydroxyphenyl) hexane, 1, 1,2, 3-tetrakis (4'-hydroxyphenyl) propane, 2-(4'- 
hydroxyphenyl)-2-(2", 4"-dihydroxy phenyl) propane, 4, the 6-dimethyls 2 and 4, 6-tris (4'- 
hydroxyphenyl)-2-heptene, 4, the 6-dimethyls 2 and 4, 6-tris (4'-hydroxyphenyl) heptane, 1, 4- 
bis(4', 4"-dihydroxy triphenylmethyl) benzene, 3, 3, 5, 5'-tetra-hydroxy diphenyl ether, tris (4- 
hydroxyphenyl) phosphine, Trimesic acid trichloride, cyanuric acid chloride, 3, 3-bis(4'- 
hydroxyphenyl)-2-oxo-2, 3-dihydroindol, 3, 3-bis(4'-hydroxy 3-methylphenyl)-2-oxo-2, and 3- 
dihydroindol etc. can be mentioned. 

[0042] being able to change the amount used in accordance with the degree of branching of 
the aromatic polycarbonate made into the purpose, when using a branching-ized agent, but 
usually receiving an aromatic dihydroxy compound - about 0.05-2.0 mol % -- using is 
desirable. 

[0043] [ furthermore, aromatic polycarbonate of this invention ] it is what also includes aromatic 
polyester carbonate - at least one sort of aromatic dihydroxy compounds - [ - for example, 
Compound] expressed with a general formula (2), a carbonate precursor (for example, 
carbonyl chloride), divalent carboxylic acid or the derivative (for example, isophthalic acid 
given in U.S. Pat. No. 3169121 -) of this compound Aromatic polyester carbonate can be 
suitably manufactured using the compound expressed with general formulas (1-A), such as 
terephthalic acid, isophthalic acid dichloride, and terephthalic acid dichloride. under the present 
circumstances -- the amount of divalent carboxylic acid or the derivative used of this 
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compound receives an aromatic dihydroxy compound -- about 30-80 mol % - using is 
desirable. 

[0044] moreover, when manufacturing aromatic polycarbonate of this invention In a person 
skilled in the art, can also already use a well-known solution-polymerization method, and for 
example, in a pyridine solution It can manufacture by making the compound expressed with 
halogenation carbonyl or/and a HAROHO mate compound, and a general formula (1-A) act at 
about 0-50 degrees C as an aromatic dihydroxy compound and a carbonate precursor. A 
dialkyl carbonate compound, an alkyl aryl carbonate compound, or/and a diaryl carbonate 
compound are used. In manufacturing aromatic polycarbonate of this invention from the 
compound expressed with an aromatic dihydroxy compound and a general formula (1-A) A 
dialkyl carbonate compound, an alkyl aryl carbonate compound, or/and a diaryl carbonate 
compound, a mixture with the compound expressed with an aromatic dihydroxy compound and 
a general formula (1-A) - about 60- [ the temperature of about 300 degrees C ] It can 
manufacture under ordinary pressure, pressurization, or a reduced pressure if needed by an 
ester interchange method already well-known in a person skilled in the art under existence (for 
example, a metal oxide, a hydroxide, carbonate, etc.) of an ester interchange catalyst. 
[ aromatic polycarbonate / with water washing ] when it manufactures [ aromatic polycarbonate 
of this invention ] by the interfacial-polymerization method or a solution-polymerization method, 
after separating the organic solvent solution which usually contains this aromatic 
polycarbonate with a water layer After washing until an electrolyte is lost substantially, an 
organic solvent can be removed from this organic solvent solution by a well-known method, 
and aromatic polycarbonate of this invention can be obtained. Moreover, the aromatic 
polycarbonate manufactured by the ester interchange method can also process the aromatic 
polycarbonate fused under ester interchange conditions to direct pelletizing or moldings. 
[0045] Aromatic polycarbonate of this invention can be processed into shaping processed 
goods like [ it is meltable to a specific organic solvent (for example, halogenated hydrocarbon 
system solvents, such as dichloromethane), and / organic solvent / this ] a film. Aromatic 
polycarbonate of this invention is thermoplasticity and shaping processing is easily carried out 
from melt by well-known molding methods, such as injection molding, extrusion molding, 
blowing-in shaping, and lamination. 

[0046] Aromatic polycarbonate of this invention can be mixed with polyester, such as other 
aromatic polycarbonate or polyethylene terephthalate, and Pori (1, 4-butylene terephthalate). 
moreover, [ aromatic polycarbonate of this invention ] In order to give the character of the 
thermal stability at the time of processing, lightfastness, weatherability, fire retardancy-proof, a 
mold-release characteristic, and others to aromatic polycarbonate The extremely far-reaching 
additive by a well-known method after the time of manufacture of aromatic polycarbonate, or 
manufacture, a stabilizer, a flame retarder, a bulking agent, i.e., processing, and a 
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thermostabilizer, an antioxidant, a hydrolysis stabilizer, an impact-proof stabilizer, an ultraviolet 
ray absorbent, a release agent, an organic halogenated compound, alkali metal sulfonate, 
glass fiber, a glass bead, barium sulfate, and Ti02 etc. - you may add. 
[0047] 

[Example] Hereafter, although a work example explains this invention in more detail, this 
invention is not limited to the following work examples. 

Work example 1 The agitator and flowing-back condenser tube of a three-step six-sheet vane 
are formed in the flask with a baffle of 101. of manufacture of the aromatic polycarbonate which 
has the end group of the illustration number 7, and they are 91 2g (4.0mol) of bisphenol A to 
this flask, 32. 4g (it is 3.4mol % to 0.136mol and bisphenol A) of 4-(1'-hydronalium perfluoro 
ethyloxy) benzoic acid, Dichloromethane 41., and 41. of deionized water were put in, and it was 
considered as suspension, and the nitrogen purge was performed in order to remove oxygen 
in a flask. Next, 2.2I. of aqueous solutions which dissolved SOJIUMU sodium hydrosulfite 1.2g 
and 432g (10.8mol) of caustic alkali of sodium in the above-mentioned suspension were 
supplied, and bisphenol A was dissolved at 15 degrees C. Carbonyl chloride 495g (5.0mol) 
was supplied to this solution the velocity for 8.25g/. Reaction temperature rose to 39 degrees 
C, and flowing back of dichloromethane was checked. After supply of carbonyl chloride was 
completed, Triethylamine 0.64g was added, reaction liquid was agitated for 90 more minutes, 
and the polymerization reaction was performed. Then, reaction liquid was put gently, the 
organic layer was separated, and hydrochloric acid neutralized, and it washed by deionized 
water until the electrolyte was lost. Thus, Toluene 21. and 51. of water were added to the 
dichloromethane solution of the obtained aromatic polycarbonate, by heating to 98 degrees C, 
dichloromethane and toluene were distilled off and the fine particles of aromatic polycarbonate 
were obtained. The number average molecular weight of the obtained aromatic polycarbonate 
was 20900, and the weight average molecular weight was 51200. In addition, the glass 
transition point was 149 degrees C. 

[0048] Work example 2 In the manufacture work example 1 of the aromatic polycarbonate 
which has the end group of the illustration number 8, Instead of using 4-(1'-hydronalium 
perfluoro ethyloxy) benzoic acid, aromatic polycarbonate was manufactured like the work 
example 1 except having used 46.0g (it being 3.4mol % to bisphenol A) of 4-(1'-hydronalium 
perfluoro butyloxy) benzoic acid. The number average molecular weight of the obtained 
aromatic polycarbonate was 21 100, and the weight average molecular weight was 50900. In 
addition, the glass transition point was 147 degrees C. 

[0049] Work example 3 In the manufacture work example 1 of the aromatic polycarbonate 
which has the end group of the illustration number 12, Instead of using 4-(1'-hydronalium 
perfluoro ethyloxy) benzoic acid Aromatic polycarbonate was manufactured like the work 
example 1 except having used 4-(1', 1'-dihydroperfluoro hexyloxy) phenol 53. 3g (it being 
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3.4mol % to bisphenol A). The number average molecular weight of the obtained aromatic 
polycarbonate was 20800, and the weight average molecular weight was 50700. In addition, 
the glass transition point was 144 degrees C. 

[0050] Work example 4 In the manufacture work example 1 of the aromatic polycarbonate 
which has the end group of the illustration number 14, Instead of using 4-(1'-hydronalium 
perfluoro ethyloxy) benzoic acid Aromatic polycarbonate was manufactured like the work 
example 1 except having used 4-(1, 1, 7'-trihydro perfluoro heptyloxy) phenol 57. 7g (it being 
3.4mol % to bisphenol A). The number average molecular weight of the obtained aromatic 
polycarbonate was 21 100, and the weight average molecular weight was 51200. In addition, 
the glass transition point was 143 degrees C. 

[0051] Work example 5 In the manufacture work example 1 of the aromatic polycarbonate 
which has the end group of the illustration number 23, Instead of using 4-(1 '-hydronalium 
perfluoro ethyloxy) benzoic acid aromatic polycarbonate was manufactured like the work 
example 1 except having used 4-(one - ' -- one - ' -- two -- ' -- two -- ' -- three -- ' -- three - ' -- 
four -- ' - four -- ' - five - ' - five - ' - deca -- hydronalium - perfluoro -- decyloxy one) phenol 
57. 3g (it being 3.2mol % to bisphenol A). The number average molecular weight of the 
obtained aromatic polycarbonate was 22000, and the weight average molecular weight was 
55000. In addition, the glass transition point was 141 degrees C. 
[0052] Work example 6 In the manufacture work example 1 of the aromatic polycarbonate 
which has the end group of the illustration number 26, Instead of using 4-(1 '-hydronalium 
perfluoro ethyloxy) benzoic acid Aromatic polycarbonate was manufactured like the work 
example 1 except having used 4-(V, V-dihydroperfluoro hexyloxy)-3-methyl phenol 55. 2g (it 
being 3.4mol % to bisphenol A). The number average molecular weight of the obtained 
aromatic polycarbonate was 20600, and the weight average molecular weight was 50700. In 
addition, the glass transition point was 144 degrees C. 

[0053] Work example 7 In the manufacture work example 1 of the aromatic polycarbonate 
which has the end group of the illustration number 30, Instead of using 4-(1 '-hydronalium 
perfluoro ethyloxy) benzoic acid Aromatic polycarbonate was manufactured like the work 
example 1 except having used the 4-(1', 1'-dihydroperfluoro hexyloxy)-3-chlorophenol 58. 1g (it 
being 3.4mol % to bisphenol A). The number average molecular weight of the obtained 
aromatic polycarbonate was 20500, and the weight average molecular weight was 50500. In 
addition, the glass transition point was 144 degrees C. 

[0054] Work example 8 In the manufacture work example 1 of the aromatic polycarbonate 
which has the end group of the illustration number 38, Instead of using 4-(1 '-hydronalium 
perfluoro ethyloxy) benzoic acid Aromatic polycarbonate was manufactured like the work 
example 1 except having used 4-(1', 1'-dihydroperfluoro butyloxy)-1-naphthol 46. 5g (it being 
3.4mol % to bisphenol A). The number average molecular weight of the obtained aromatic 
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polycarbonate was 20900, and the weight average molecular weight was 51200. In addition, 
the glass transition point was 146 degrees C. 

[0055] Work example 9 In the manufacture work example 1 of the aromatic polycarbonate 
which has the end group of the illustration number 46, Instead of using 4-(1'-hydronalium 
perfluoro ethyloxy) benzoic acid Aromatic polycarbonate was manufactured like the work 
example 1 except having used 5-(1\ 1'-dihydroperfluoro hexyloxy)-1-naphthol 60. 1g (it being 
3.4mol % to bisphenol A). The number average molecular weight of the obtained aromatic 
polycarbonate was 20700, and the weight average molecular weight was 50900. In addition, 
the glass transition point was 145 degrees C. 

[0056] Work example 10 In the manufacture work example 1 of the aromatic polycarbonate 
which has the end group of the illustration number 52, Instead of using 4-(1 '-hydronalium 
perfluoro ethyloxy) benzoic acid Aromatic polycarbonate was manufactured like the work 
example 1 except having used 6-(1\ 1'-dihydroperfluoro pentyloxy)-2-naphthol 53. 3g (it being 
3.4mol % to bisphenol A). The number average molecular weight of the obtained aromatic 
polycarbonate was 20900, and the weight average molecular weight was 51200. In addition, 
the glass transition point was 144 degrees C. 

[0057] Work example 11 In the manufacture work example 1 of the aromatic polycarbonate 
which has the end group of the illustration number 60, Instead of using 4-(1 '-hydronalium 
perfluoro ethyloxy) benzoic acid, aromatic polycarbonate was manufactured like the work 
example 1 except having used 7-(1'-hydronalium perfluoro pentyloxy)-2-naphthol 55.8g (it 
being 3.4mol % to bisphenol A). The number average molecular weight of the obtained 
aromatic polycarbonate was 20400, and the weight average molecular weight was 50600. In 
addition, the glass transition point was 144 degrees C. 

[0058] Work example 12 In the manufacture work example 1 of the aromatic polycarbonate 
which has the end group of the illustration number 70, Instead of using 4-(1 '-hydronalium 
perfluoro ethyloxy) benzoic acid Aromatic polycarbonate was manufactured like the work 
example 1 except having used 4-[4'-(1'-hydronalium perfluoro ethyloxy) phenyl] phenol 38. 9g 
(it being 3.4mol % to bisphenol A). The number average molecular weight of the obtained 
aromatic polycarbonate was 20600, and the weight average molecular weight was 51 100. In 
addition, the glass transition point was 149 degrees C. 

[0059] Work example 13 In the manufacture work example 1 of the aromatic polycarbonate 
which has the end group of the illustration number 72, Instead of using 4-(1'-hydronalium 
perfluoro ethyloxy) benzoic acid Aromatic polycarbonate was manufactured like the work 
example 1 except having used 4-[4'-(1', 1'-dihydroperfluoro butyloxy) phenyl] phenol 50. Og (it 
being 3.4mol % to bisphenol A). The number average molecular weight of the obtained 
aromatic polycarbonate was 20800, and the weight average molecular weight was 50700. In 
addition, the glass transition point was 147 degrees C. 
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[0060] It is p-tert-butylphenol 20. 4g (as opposed to bisphenol A) instead of using 4-(V- 
hydronalium perfluoro ethyloxy) benzoic acid in a work example 1 for comparative example 1 
comparison. Aromatic polycarbonate was manufactured like the work example 1 except having 
used 3.4mol %. The number average molecular weight of the obtained aromatic polycarbonate 
was 21000, and the weight average molecular weight was 51200. In addition, the glass 
transition point was 148 degrees C. 

[0061] It is 4-(n-hexyloxy) phenol 26.4g (as opposed to bisphenol A) instead of using 4-(1'- 
hydronalium perfluoro ethyloxy) benzoic acid in a work example 1 for comparative example 2 
comparison. Aromatic polycarbonate was manufactured like the work example 1 except having 
used 3.4mol %. The number average molecular weight of the obtained aromatic polycarbonate 
was 20800, and the weight average molecular weight was 51 100. In addition, the glass 
transition point was 138 degrees C. 

[0062] In addition, the molecular weight of each aromatic polycarbonate manufactured by each 
work example and a comparative example is measured by GPC [gel permeation 
chromatography, Showa Denko [ K.K. ] K.K. make, and GPC system 1 1]. Moreover, the glass 
transition point (Tg, **) of each aromatic polycarbonate manufactured by each work example 
and each comparative example measured the heating rate on condition of for 16-degree- 
C/using DSC [Mac Science company make and DSC-3100]. Moreover, the hydrolysis stability 
test result of each aromatic polycarbonate manufactured by each work example and a 
comparative example was shown in the 1st table (Table 1). In addition, as a hydrolysis stability 
test, the weight average molecular weight (Mw) after the cast film (30 micrometers in 
thickness) of each aromatic polycarbonate is immersed into 80-degree C hot water for 120 
hours was measured, and it asked for the percentage reduction (%) from the weight average 
molecular weight before an examination (before immersion) from the following formula. 

Excelling in hydrolysis stability is shown, so that a numerical value is small. 
l£ifcl!U<DMw-tSSfc&©Mw 
Mw«^ (%) = - X 1 0 0 

[0063] 
[Table 1] 
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The result shown in the 1st table shows that aromatic polycarbonate of this invention is 
excellent in hydrolysis stability compared with the aromatic polycarbonate in which end closure 
is carried out by p-tert-butylphenol or 4-(n-hexyloxy) phenol. 
[0064] 

[Effect of the Invention] It became possible to offer aromatic polycarbonate excellent in 
hydrolysis stability by this invention. 



[Translation done.] 
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1.1, 5 - b 'J t KnA-7;t/^n j \yf 1, 

1, 6-hytKun-7MoMy^S, 1,1, 
7 - HJ t h'n^-7;Wn^f;l^ > 1 . 1 , 8 - 
MJtFnAW/ktn^^fM, 1, 1. 9- Ml 
t HnA-7Hoy^/tf 1 1 , 1 , 1 1-b'JhF 
pA^/M-P^y'ri^S, 1, 1, 2, 2 r-h? 
h^n/t-7;>3rn/nt;PS s 1, 1, 2, 2-fb 
7tKnA-7/Wn7*f;H, 1, 1, 2, 2-rF 20 
7tKn.'<-7;Wn^yf;H, 1, 1, 2, 2— r 
b5tHoA--7/Wn^y/H, 1, 1, 2, 2- 
fb^tb'nA-?^^/^, 1, 1, 2, 2 
-fh7bHnA--7Mn^f/«. 1, 1, 2. 

2— fh?t 1, 1, 2, 
2-fh7t PoA'-7/Wof yM, 1, 1, 2, 

2- f h7tFaA'-7/Wn'»fy/H, 1,1, 

2, 2-fh7tHnit-7Wnh'fy/H, 1, 

1.2, 2 -f b 7 1 KoA-7;Wnf h 7f'y^ 

1, 1, 2, 2-fh7tHo^-7/Wn^y? 30 
T^t-'S, 1, 1, 2, 2-fb7hFnA-7Wn 
M^ri'/l'S, 1. 1. 2, 2, 3-^^tKoA 
-7;k*P7°PbVI^ 1, 1. 2, 2. 4 ^>^b 
Kn;V7.^n7f/H, 1, 1, 2, 2, E5-^y 
^tFnA-7/l^n'\yf/H 1 1, 1, 2, 2, 7 
-^>^t Fp^-7;M-p^7^-;I/S, 1, 1, 2, 
2, 8-^hKnA"-7/l/^^f/H, 1, 

1, 2, 2, lO-'V^tFnA-?;^^* 
1, 1, 2, 2, 12-^^hFuA-7Mo 

F't>^S. 1, 1, 2, 2, 14-^fcFnA- 40 
7/Wnf F7fyiH. 

[0008] 1, 1, 2, 2, 3, 3-\mFnA 

-7;I/^P7'f/H, 1, 1, 2, 2, 3, 3—M^" 

t Hpy\-7;u^n^>-?-;pa. 1, 1, 2, 2, 3, 

3- ^.df^h FP^-7,'M"P^f;y;I<-S, 1,1, 

2, 2, 3, 3-^fhFnA^7;l-tn^7'fil- 
1, 1, 2, 2, 3, 3-^ttFDA-7W 

P^^O-Ss 1, 1, 2, 2, 3, 3-^ttFn 
A-7/k+P./-/l^ 1, 1, 2, 2, 3, 3-"v* 
tbFPA-7/^pfy/H, 1, 1, 2, 2, 3, 50 
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FPA--7;^P7yfy;H, 1,1, 
2, 2, 3, 3-MftFPA"-7/WPFfy/l' 

1, 1, 2, 2, 3, 3-A.aMJ-h F'py\°-7;kt 
PfF7fy/«, 1, 1, 2, 2, 3, 3-A.dfiJ-t 
FPA"-7;WR^y?fy/H, 1, 1, 2, 2, 

2, 3, 3-A.aMJ-t FRA-7MP^ffy/P 
1, 1, 2, 2, 3, 3, 4-"v7"?hFnK-7 

/M-P7'^g, 1, 1, 2, 2, 3, 3, 5~\7^ 
h Hp^-7/t/^P^.y'-7vF». 1, 1, 2, 2, 3, 

3, 7--vr?h FnvN 0 -y;t/^nA.r-f;i / S i 1, 

1, 2, 2, 3, 3, 8-\77tFPA-7WPt 
1, 1, 2, 2, 3, 3, 10 -^7° 9 b F 
ors-^^^-or^S. 1, 1, 2, 2, 3, 3, 

4, F'PA'-7WP^f-;H, 1, 

1, 2, 2, 3, 3, 4, 4-tf??b F'P^ D -7;kt 
PA^;!^ 1, 1, 2, 2, 3, 3, 4, 4-.*? 
^hFPA-7;WR\7f/H, 1, 1, 2, 2, 

3, 3, 4, 4 5j-^^bFp J 't-7/^PJj-^^ 
1, 1, 2, 2, 3, 3, 4, 4-^^tFPA- 

-7?WPfyiH, 1,1, 2, 2, 3, 3, 4, 4 
-*??tFPA'-7WP7yf//FS> 1,1, 

2, 2, 3, 3, 4, 4-^?^tFPA-7WPF 
r>-'l^ 1, 1, 2, 2, 3, 3, 4, 4 -tf? ? t 
FPA-7/k*P7- h 7fyM, 

[0009] 1, 1, 2, 2, 3, 3, 4, 4, 5-7 
ttFPA'-7WP'<yfM, 1, 1, 2, 2, 

3, 3, 4, 4, 6-7tbFPA-7/WPMy;F 
M. 1, 1, 2, 2, 3, 3, 4, 4, 8-7fbF'P 

I -tn-t-M <l 1, 1, 2, 2, 3, 3, 

4, 4, 10-/tbFPA-7/WRfy;H, 1, 
1, 2, 2, 3, 3, 4, 4, 14-7tbFPA-7 
;M-p^F-7^>4^. 1, 1, 2, 2, 3, 3, 4, 

4, 5, 5 T^t KP^^^P^-i^S. 1, 
1, 2, 2, 3, 3, 4, 4, 5, 5 -fti b Fny\- 
7;l^P^7^A'*, 1, 1, 2, 2, 3, 3, 4, 
4, 5, 5 -f*b F'PA-7/WPfy/H, 1, 

1, 2, 2, 3, 3, 4, 4, 5, 5 — fil b Fpa- 
7WRf F7fy/H, 6-^°-7/^P^f-;k^ 
6-A-7;^PXf;K^fy;H, 6-a- 
7/^p7'^-^\^f v^S, 6 -rt— 7;l/^-pA.df v/P 
7-y\°-7/l^P^;H\7^M^ 8- 
; t- 7/kt p^< ? f-^S , 8 - a- 7 ;fct p 7f- 
9 -/'!-7;Wn7nb , /Wyf ^ 
1 0-v\-7;^p^.>-f;kTV;l^S. 

7/^P3f^^ 1 7yrv'^S, 1 2-A-7WP7* 
f/l'Ffy/HJflf^ i t #t*# l> „ 
[ 0 0 1 0 ] ifc, *IBffltffi«.HR^ ( 1 ) tts^ 
A(j:7x-L'yi, 77fl,^^b7x-l/ 



(4 ) 
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If. 7r/& isSJK^, USSIf^) -CSBBtifctt 
^SSISilT^TtJ:<. H##iJk l-T<±, 1, 2-7 
i-Vyl. 1, 3-7i-I/yS, 1, 4-7i-l/ 
y*, l, 2— fy^-u>m. 1, 3— f7?-l/>S, 

1, 4"77^V>«, 1, 5— 1, 6 

— f7f-)/>-S, l, 8— ?-7f-l/yS, 2, 3-^7 
-f-uya, 2, 6-^7-fi/yg, 2. 7-^-7^i^y 

S, 2, 2' -h'7i-l/yl, 2, 4' -fc'7x-l/ 
3, 3' -t*7x-t/y«, 3,4' -b"7i- 
4,4' -h'y x-U>mt£:liZiit>co8m 10 

a i - 8cor>^>um^ mmm 1 - s 07/w^ 

^oyyg^I^^w&ifc^'T^, iOtfi 
L<(i, 1, 4-71-1/71, 1, 4-77-^Vy 
S. 1, 5-77?' U-yS, 2, 6 7- > !,!:. 

2, 7— fyi-]s>m. 4,4' -h'7i-U^lt 

iidii^w^iti-4507;^i/**. K«i£i-4 
« 7 ;P 3 * i^mm , ad ^ygJtl^^'C'J) I. . 

[0011] *IPJ^ffiSc7>4^ < k £> 1 -ft 

su 1 > vmti&m*Gt&%m#v*-#*-h 
iwtr&mz&%-riim%*mf±mbLxii. - 20 
jRsc ( 1 - a) xmtmt^mzmf izttfxz 

s, 

Y-A-ORf ( 1 A ) 

(a**. Rf SilltAlilfmizntTfot). Yli-OH 
3S, -OHS, -OCOZl, -COOHS, -COO 

Mlifti±-cozM, Mii^R-f^y, z(Jao^ 

>i¥^mt) *mm%h-m ( 1 - a) -casih. 

S^fttfe^T, Y<±, -OH*, -OMl, -OC 
OZ1, -COOHS, -COOHStli-COZl 
Sr. Mfi^S-T^y^HU Zte^n^yflfff-^jlU 30 
MkLTii, HB^/t(±2fI«7;l/^U^: 

A. -M-'J^A, *U7A, JDVis^^-i ^-mt^fe 

wt L-zwri z k i^rs . z k L-m, #4 l < tt . 

7yVIf, aflMFf* ^Jf^W^k^T^, 
[0012] 2fs^(^sHR^ ( 1 - A ) mSfiS 

4t^«±, 'j&wmnzi. wm-ti z k wx-% h . 

itf, -ft* ( 1 - A) fcfcWC, Ytf-OHSifcfl 

cooi-ia-c^^^uwt^i. mm. mmm 40 

4 8 8 6 6 1 9-f tEtt«*ffit ± OIBiTSC k^'C 
££. -jRsS ( 1 -A) tefewc, Ytf-OCOZSr 
•: A(L,7fr: rl A.;. Z#lS*E?>e*4<fb£ft 

ti, Y^-oKmxhiit^mz, mm. *xy>& 
im^^mmi-i z t vxz h . hrss ( 1 - a ) 

lAT, Y#-COZ«fS$fL*'(fc-&*t*S^T, M£ 
(£. Z^Sm^-C"S)§ft^H«, Y^'-COOHJST" 

?uy4 y z^xmrn-ti z t #-c* & <, -Hsye 

( 1 - A ) titJV re , Y#- OMa-CSSfLS-ffr&ft 50 



fi , Y#- O H KTfc A ft#^!- , , 4<iW;G4<T' 

*SHfr?-h 'J 7 A, ?Kil€*'J7A, /RBM^/l^VA 

^r;^ y&wgxg MiTM u±mtum tftmz 
itWtt&zblPCZi. (1-a) tcfe^T, 

Ytf'-COO MST'S 3*1* Ytf-COOH 

a . mat* >j f? a , 7j<ig (l* a > 7 nvts u & 

[0013] ^m>^m<ry^ts:< 1 1, 1 o**. HR 
^ ( 1 ) -e*Six5«^*t5^*K^y^-!K*-h 
fcfe^T. -fet ( 1 ) T"H^ixl)S h LT(i, {tHW 
tllOTt^rf *t *(f S - k S *\ ^ta*^Bg 

izztit>tzmmzti& hcDxa^w 

M/p;#^ Mt^S 

1. 2- (1' -tKnA-7^.tn7f;k«y) 7 
x 

2. 2 (1' , 1' -/*tHnA--7;WnMy/l/ 
-i-^i/) 7i-;U 

3. 2-(l' , 1' -ybHnA-7Wnb'fV'l/ 
^Jr>-) 7i-/H 

4. 3-(l' , 1' -ytFnA--7,^ n y-/W 

5. 3-(l' , 1' -xb Hn/ , N°-7/^Pf- h7r 

7i-,'H 

6. 3 - ( 1' , 1' , 2' , 2' -fb7tFnA- 
y iVXuLyj-iVttzs) 7i-/H 

7. 4 - ( 1' -bKD^-7Jl/^-nx-f;l/^v) 7 

8. 4- (1' -bFnA-7/Wn7f;m7) 7 
i-M 

9. 4- (1" -b 
7i-;H 

10. 4- (1' , 1' -yhFn;^7;^nxf/l' 
*4r^) 7i-;H 

[0014] 11. 4 - ( 1 ' , 1 ' -yh h'OA"-7 
Wo7*f^y) 7i-/H 

12. 4- (T , 1' -ybKnA-7/WnMy 
yl/^^-i") 7x-/H 

13. 4-(l' , 1' -y'hFnA-7;l/^?f 
;U^i/) 7x-;H 

14. 4- ( 1 ' , 1 ' , 7' -MJt HOA--7M 
u^y^iv^i/) ?x-;H 

is. 4- d" , r , i r -hytKnA-7^ 
^■n^y-f'^^^-) 7x-;H 

16. 4- ( 1 ' , 1 ' , 2' , 2' -f F5b Yurt 
-7;^n7f;my) 7x-/« 

17. 4- ( 1 ' , 1 ' , 2' , 2' -fh7tb'nA 

-7,'l/^n^y^/i/^^i/) 7x-;H 

18. 4- ( 1 ' , 1' , 2' , 2' -ff7tFPA' 
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19. 4- ( 1 ' , 1' , 2' , 2' -fb7tFW'« 

20. 4-(l' , 1' , 2' , 2' . 8' — ^>?t 
21.4-(1',1',2',2',3',3'-a. 

22. 4- ( 1' , 1' , 2' , 2' , 3' , 3' , 
4' , 4' -^7 ?t KnA-:?/t/:tn;t ?^k^ 

i0 7i-;H 10 

23. 4- ( 1' , 1' , 2' , 2' , 3' , 3' , 
4' , 4' , 5' , 5' -r^h Kn;\°— 7;Wnfy 
/ty^x) 7i-;H 

2 4. 4- ( 7-^-7/l-^ox^l-\T^/ki-df ^) 

7!-iH 

2 5. 4 - ( 1 1 -K-7;ki-n.-t^-f;^/y7-'i,^ 
^x) 7i-;H 

[0 0 15] 2 6. 4 fl',1' >'b -•?<.• 7 

;ki-n^\irx;Ui-Jf x) -3-^f;l/7i-M 

27. 4-(l' , 1' -y'tb'nA-7;^D7"f^ 20 

2 8. 4-(l' , 1' -ytFo^-7/l/to^y 
A^Jfx) -2-7W07;:-;H 

29. 4-(l' , 1' -ytFny\-7Wnrnb' 
A'tfdfv') -2-7Dn7i^)H 

30. 4-(l' , 1' -ytb*n^-7^oMy 
llt^is) -3-?nn7i-;H 

3 1. 1-(1' , 1' -ytFnyi-7/^nxf* 
jj-^i') -2-+7f-;^ 

32. 2 - ( 1 ' , 1' , 2' , 2' , 4' ? b 30 
Kn^-7;l/to7"W^y) -l--h7-f;l/S 

33. 3-(l' , 1' -ytKnA-7/^n7 , f;i- 

^dfx) i +7+j]& 

34. 3-(l' , 1' -ytPn;l-7/ktn7'ntf 
A^y-) -2-^7f7kK 

35. 3- (1' , 1' , 2' , 2' -fh7bFn^ 
-7WD\^y/WJfy) -2-^-7f~/Ua 

36. 3- ( 1' , 1' , 2' , 2' , 3' , 3' , 
7' -\77b KaK-7Mo\7f ;W^y) -2 

— fy^vm 40 

37. 4-(l" -hKo^-7;Wo7'f;my) 
-1— *-7?7US 

3 8. 4 - (1' , 1' -ytb'W'i-7;l'tn7f* 
) -l-+7f7y* 

39. 4 - (1' , 1' -ybKnA-7/WnMy 
AoJ-dfv) - i _^- 7 ^ /t ^ 

40. 4 - (1' , 1' -ytl*W\-7Wnt7f 

- 2-7no-l-t7fiH 
[0016141. 4 - ( 6 ' ->A-7./^n^^^A. 
df x ) - 1 — f 7 ?7« 50 
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42. 4- ( 1 ' , 1' , 8' - bUt Y-an-yjVis; 
xiWf-JVtti/) -1-7-7-f/i-S 

43. 5-(l' -bKnA-7/M-nxf-;ly*df^) 
-l-7-7^S 

44. 5-(l' -tFnrt-7Mn7fM^y) 
-l-^-7^S 

4 5. 5-(l' , 1' -ybHn/N"-7iktn7'f^ 
Jt^s) - i-1-yj-im 

46. 5-(T , 1' -yt|!Wf-7^oMy 
JM^x) - 1 — t7^;kS 

4 7. 5- (1" , 1' -ybh'nA-7/Wnt7f 

;M-dfJ,) - 1 -- 

48. 5- ( 1 ' , 1' , 7' -h'Jbh'n^-7/W 

OA.T'f-^df^) -1-^7^-;^ 

49. 6-(l' -b Fn^^-7;^px^;l/^-df^) 
- 1 —r7+)\M 

5 0. 6- (1' -b Fn^-7;Wn7f W-l-j/) 
2 7^7 f-A* 

5 1. 6- (T -bPnA'-7Wn\Jfy;W 
v) -2-+7^» 

5 2. 6- (T , 1' -ybHnA"-7/Wn^f 
;|y*dfx) _2-7-7-f;« 

5 3. 6- (1" , 1' -ybKnA'-7;^nMy 

;^*^> -2-^7-f/HE 

54. 6-(l' , l' -i/hVu^-yjlXutyj- 

)V**i/) -l-Xf-Zl—2— t7^7hB 

55. 6- ( 1' , 1' , 7' -HJbKn^°-7/l^t 
n^r^/l^df v ) -2-7-7^;!-^ 

[0 017] 56. 6-(l' , 1' , 2' , 2' — f 
h7b F0A-74*0^.7^^dr^) -2-^7f- 
)V& 

57. 6- ( 1' , 1" , 2" , 2' , 3' , 3" 

df-H^b FnA-7;P^D^-y7l.^-^) 2 ^7 f 

;14E 

58. 6- ( 1' , 1 ' , 2' , 2' , 3' , 3" , 
4' , 4' -^?nFnA--7MnMy;W 
x) -2-7"7f-;l/* 

59. 7-(l' -bt>'oyt-7/Wn7ne;W 
>-) -2--h7^« 

60. 7-(l' -bKnA"-7Mn^7f;WJf 
x) -2—7-7^;^ 

6 1. 7-(l" , 1' -y'bKnA^7;^o7f/l 
:+dfv) - 2 -i-y^,vm 

6 2. 7-(l" , 1' -ybFnv\-7/Wnt7f 

- 2-i-y^m 

6 3. 7- ( 1 ' , 1 ' , 2' , 2' , 3' , 3' , 
4' , 4' -^y^^Yxi^-yjV^u^-y^v^ 
-» -2-i-y^iim 

64. 8- (1' , 1' -ybFW<-7Wn7'f/F 
^ix) -1-^7^/^ 
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6 5. 2 - C 2 ' - ( 1 ' , 1 ' -i/t Yun-7)l* 

66. 2- C4' - (1' , 1' -y'bFo^-7W 

osj-^f-^) ^y7i-/K 7x-;H 

6 7. 3 - C 3 ' - ( 1 ' , 1 ' -j/'t FWt-7*Jt 

68. 4- C3' - (6' -^-7;k*l77'^'v^v- 
A^^i^) 7x-i0 7x-/U 

69. 3- C4' - (1' -tFnA--7WDXf;V 
^y) 7x-*) 7x-/H 10 

70. 4-C4' -d' -tKo«-7WPlf/l- 
yt^is) 7i-*] 7i-/H 

71. 4- C4 ' - ( 1 ' - t Kn^-7Wn7'f^ 
Jf^i-') 7x-A0 7x-;« 

72. 4-C4' -d' , 1' ->bFnrt-7W 
>i7'"^l/.t^>-) 7x-)W 7x-)H 

73. 4-C4' - (1' , 1' -yhFWS-7W 
V^Pj-tltti') 7x-/K 7x-/FS 

74. 4- C4' - ( 1' , 1' , 11' -HJt Kn 
j-i-y ivt^y^f^ivt^iy) 7x-*) 7x-;PS 20 

75. 4- C4' - (1' , 1' , 2' , 2' -fh7 
t ^o^c-7;l'3j-oA.7°f-;P^>') 7x-/F0 7i- 
A* 

76. 4 - [4' - (1' . 1" -xbKnA-7W 
o^?f«my) 7i-/K -3-?dd7x^;H 

77. 4- C4' - (1' 

Jj-dfx) 71^] -3-^f^7x-;kS 
[0018] ^Hfl^m^'J Hi, 
< fc t 1 gw5r#@E^'t Ho^Htnft, N 

mm& zxpjrt: <thi m^-m, < i - a > xm 30 
% tdi^^iixMmitt m-tt z t . #k . # 

S5*£ ttS 'J h £ gi&T4 IRK . 

-Kit ( 1 - A) •e^SaS-fk-^Brti^JfiHjKPJi: LT 

t^Mefibr^ iix^*S!^i|fc^#S=> ; 'b Fa 

hk*; ( i ) Tmn&^&tirrzwgmv 

5^ ( 1 -A) 'CSSSrlSfb^DtfeVrC. Y£\ -OH 
S , - 0 M£2 (i - 0 C 0 Z & 5 ffr&iflofcffiffl-t 
SifcfciDffM^ru -7j. xxf^Oi. y/A 

-COOHI, -COOMSJfcii-COZltSiSft 

ffiflJ-f 4 i £ C J: 9 »«S til . 
[0019] *|gqi!^#ft;KU.*-.K*-b«SS¥ 

% j i j a i I > m-i i -m: ( i - a ) ^ 
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%£tr*SU ifrl 5 0 0 0-^1 5 0 0 0 0«fifi¥ 

000 ~#U 100000 <7)fiM¥%7>TfiT"S> 5 „ Sfi 
¥*&H*± s -lit . 7?#i^ U * - F 

tttffls^sHfo« ( i-A) x-mK&it^mmz 
&tFth. mix. -mi ( i - a) xmn&tt&m 

&>tt=?m±'bis < o . mtz . -fee ( i - a ) 
as ft^ft^ffifflfi*^-^ < jf3?*BE# u - 

- F- tf>S* WH^tfcfcS <^S. -miz , -Kit 
( 1 - A) fH^ixl.^^ffiffl*(±, ffifflt 55f# 

0. 0^%T*5^)* ! ML<, S^Wi. sMjl. 5 

[0020] HRs* ( 1 - A ) f*$ai>*Sra^±ffl 

MtB*«asantiti-9T, 7?#i^'t ken* wtMU 

fcftt#SS*t i) =fc < . 4Jtli*-#+- FffilW*?) 
HJ^'J*-^-b^3tt^LT. HRsC ( 1 - 

a) -rftsii«'fk^*i±, -»*a^(±aasftffl-t&i 

S. ife. aaftflffflLfc*#ti±. ffifflLfcHBfc* ( 1 

-a) x'mzti&fcsmnm, R&xvfjy-izim 
x<tf&G£im&Lfcfflz%&. jet, hsss; ( 1 - 
a) •cas^is-fk-^Brti. *f6WtfDBfa^**taia:*) 

is&kt&miiz. c i a) x-mtink&m 
#1*. -hr^ ( i - a) r^snsftffflsjwsd'&ti, 3 

0 t^filiiTft 4 ; t fM & l < , 5 0 ^)V%£l±.X 

hhzth i k*m£L<, 6 0 ivm±xh t z t if 
[0021] -Kit ( i - a ) xmtihwawxm 

*S^ih?f'JiLT{±. mm. HlfflhFn^yfSi 
ft^tt. 1 ftcoh Fn^fy^f M3«^ nn*-^ 

- vtt&m, i mm/^>mm^ttit-^mim 

tKn*i.5f#&-ftMHfcLTii. PJ^if. 7x7- 

p-71/V*-^, o-xf/F7x7-/k P-X^- 
;l/7i7-;K p-^yrnt;^7x7-;k p-tert 
-7f/F7x7-;K p -y 7 S7l^7x7-;F, p-iyy* 
nMy^7x7-'K p-Jj-y , ^-;F7-7-;I/, p- 
7x;l/7x7-;k 2, /-/!/, p-y<h^f 

y7x/-/K p-^y;Wi/7x7-;K p-f 



; 7 ) 
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1 1 



1 2 



i7-ik ^y^7'nt7i7-/K ^yf^nn7i 
p-7i^1/7i7-/K p-^fy7n^-;P 
2, 4-y(l->f;Hl-7i-^X 
-f/k) 7i7-/k ,6-t7Mk a-t7h-?k 
p - (2' , 4' , 4' -f'J^Wn?-;!/) 7i 
7->l\ 2- (4' -^h^r^7x-;t) -2- (4" 
-t l-'n*y7x-;H 7nA>ffl7i7-;Ht* 
6„ 10 
[0 0 2 2] HfWt Fo^r^#K-ft.^fti«^no* 
-^-Mfc^f&l: LTt±. ±®7)l{I«b Kn^fy^ 
M^^on^-^-Miaftitfcl,. ifc, 1 

BL 7'nh^yi, mm. SHE®. *rn>«. ^r? 
*ru;u«, 2, 2-^wnt*y». 3 

--XfvUllE. 3, 3-xV?-/H&K. 4-y^/L.^# 
3, 3 ^-f-^a*9. 4 ;>< fyy^ny-gL 
2, 4-iW/UMl 3, 5-y>W7ny 
R. 7x/^v-PK^IIffiK^, $£fi. P-^tf- 20 
^3oft#K. P-tert-7>;^A#K. p-TohVk 

:t^£,ft#iL P-tf^f-Jkt^S&SISL p-7 
xx;y£,ft#lL p-^>^';^A#S$. P-^nnS 
A^^^ASBUH-C* l> . l flffco/; iv$vwn ? n 

fficob Fn^i^SJSHfr^BjiJtli l «o^;k^>it* 
b'J^A. AV*?J*) 7/k77'J±S^S (flkfcf, 30 
[00 23] *^HJ!^#S;^y^-^^- ML£»£ 
(i. -«W (2) T'j**it&€-£:|%*#<f & i tzp't'* 

So 

HO-R-OH (2) 

Ei4^2?feKfL-K*5 • h„d <Rt< > ^ 10 

fewc «R(±#4t<ii, H&iS ( 3 ) 

— Ar 1 — B — Ar 2 — (3) 

ArifcAr2{i#«m^-«5r#RKT'SD, 
BiSAri t AH irfeWftSS'CAfe ) 'C*SftS**C 
ifB-HK* (3) KfclvC, Arifcjtf Ar^li. 

>-»fe L<t±^*$r*-f«.»7x^W>'ST"a'7, 
SdSfc ltd M£lf. 7/H7I/S, is?uT)V*)V 

?y\ ::bnl, ^w^yifjijJfif^f^. 50 



[0 0 24] ArifcAr^jSt^'p-^x-VyK, m 

-7i-H'iS:ftiio-7s-i/Vi > fozm±-Jj 
tdto-y^-uymx-m^mfiK. ®\z Ari t 

Ar'c7)]ii0^p-7x-l->-*T"S)l>^Wi U\ B 
(i. Ari t Ar2 £gjtW(7£*-C* 0 , #*S£& L < i± 

2«wigft*3Ba. 5tli-o-. -s-. - so-, 

so. . co 

miti. *i-l/>. X-i-Uy^ 2, 2-7°nb° 

'j f>. =/9u^ y u T>*^7;k^ y fymfihvf 

[002 5] 5r#^^'b Ha* Wfc^O^fltMfc L-T 
11, fx (4-t Fn3f^7x-;k) *?y, fx (2 
y<?>\ t'X {3-^)V 
4 bFn^y) yt>*>\ 1,1 fx (4' tP 
ndf^7x-;P) x^y, l, 2 -fx (4' -bh'n 
^y?!-*)!^, (4-tKoJfy7x- 
)V) 7*-/l*?y. fx (4-tFn^fy7i-/H 
y'7i-;M?y, fx (4-th"ndfy7x-;W - 

1— 77^-/k*;?>\ l, l-fx(4' -bFnJfx 
7i-/W -l-7x-;kx^>\ 2, 2 -fx (4' 
-tHo^y7x-.'i/) rwty [" b"X7x,/-;k 

A" ] , 1, 1-fX (4' -I:l<0^y7x-;W - 
3-*^)V7urty, 1, 3-fX(4' -bKn^fy 
7x-/L-) -1, l-y^f;l/7DA"y, 2 - (4' - 
b KD*i- 7x-4 ) -2- (3' -bKn^y-7x- 
;k) 7Wiy, 2, 2-fX(4' -bf'nJfy7x- 
;k) 1, l-fx(4' -bFnJfy7i- 

)V) -s-*f-)V7i>y.. 2, 2 -fx (4' -bHn 
^y7x-;H ^y;y, 2, 2 fx (4' bh'n 

3fy7.T.-;H -4- 7^/lXO y*> . 2, 2-fX 

(4' -tFn^fy7x-;HMty, 4, 4-fx 
(4' -b Fn^fy7x-;H *<7°?>* 2, 2-b"X 
(4' -hFo^fy7i^H^^y. 2, 2-b"X 

(4' -tFn^y7x-/H /-j-y. fx (3,5- 

y7W-4-bFoJfy7x-/W^?y, 2, 2- 
b*X(3' -Af-iV-A' -hFnJfy7.T.^fl/)7"n 

[0026] 2 , 2 -b'X ( 3 ' -X^/k-4 ' -t K 
oJfy7x-*) 2, 2-fX(3' -n- 

Tnb7k-4' -tKn^fy7x-;p) 7n^y, 2, 

2- fX(3' -4yrnb7k-4' -fcFo^y7x 
x;k) 7°nvsy, 2, 2 -fx (3' -sec 

4' -tFaJfy7i^)7"QA - y 2, 2-b"x 
(3' -tert-7 r f-;k-4' -tF^y7x-iH 7° 
nr?>. 2, 2 -fx (3' ->-y*n^^;p-4' - 
bFo*y7xOl') /P.«y, 2, 2-fX(3" - 
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1 3 

T'Jll- 4' -tFnJfy7s-*)7oA7, 2, 2 
-b'X (3' -,XF^y—4' -t Fndf^^j;-^) 
rn^y. 2 , 2 - b'X ( 3 ' , 5 ' - ifXf-^- 4 1 
-tFnJfy7i-^) 7Wiy t 2. 2-b'X 
(2' , 3' , 5' , 6' — rh5^f-;t—4' -bF 
o^>7i-/H 7nA7, 2, 2-b'X (3' -?n 
\7-4' -t Fn^fv7i— 71/) 7 n n/\ n y, 2, 2-h* 
X(3' , 5' -y7nn-4' -hf'P^7i- 
/[,) 7 = P.^>\ 2, 2-b"X(3' -7"d ; E-4' -h 
KnJfi/7s- ;P) TnAV, 2, 2-b'X (3' , 

2, 2-b"X (2' , 6' -y7nt-3' , 5' 
^■f-;P-4' -hFnJfy7i-iV) 7n«>, b'X 
(4-tWy7i-/H y77^^y, l-y-77 
-3, 3-b'X(4' -hFnJf>7i-)W77>. 
2, 2-b'X(4' -b Fn^>7x-4 ) ^7"7.)F- 

a. 

[0 0 2 7] 1, 1-b'X (4' -bFndf^7x- 

y^p^y^y, l, 1-b'X (4' -bF'P^y 
7s-;H /?n^fy, 1, l-b'x(3' 
/F--4' -tHndfj/7x-;P) v^n^-tfy, 1, 

1- b'X (3' , 5' -Vt^V-A' -bFP^y-7 
x-;L-) ^n-M^y. 1, 1-b'X (3' , 5' - 
y'^DD-4' -b h'nJf y7i^V) y^n^t 
7, 1, 1-b'X (4' -tFDJfy7i-/l-) - 4- 
**)Vis9u*<%W. 1, 1-b'X (4' -hFn^f 
y7x-^)-3, 3. 5-h'J^^iy^O's.dfHt 
y, 1, 1-b'X (4' -tFo^y7i^/H y7n 
>\7\*y. 1, 1-b'X (4' -b Fndfy7x-/F7 
y?n^-?^y, 1, 1-b'X (4' -hFn^y7x 

y?nyfy, 1, 1-b'X (4' -hHn^y 
7i-;H y?nHf*X 2. 2 b'X (4' bF 
n=3f > 7 x -/L- ) J)V&lV-Y > . 8 , 8 - b'X ( 4 ' - 
tFnJfy7i-/l') b'Jy?n[5, 2. 1. 

0 2 - 6 ]r*y, 2, 2-b'X (4' -bW7s 

7?"7yfyf«h"7 (hKn^y7'J-/H 1/ 
;nrj^yl, 4, 4' -yhKnJfyy7x^x 
-t;K 3, 3' -yX^/F-4, 4' -yhFn^fy 
y'7.T.^X-fA', Xfl/y^>Ja-^t*X (4-b 
Kn^i^7x-;U) x-r/i^cob'x (hKn^y/'J 

[0 0 28] 4, 4' -yt)!nJfyy7i^W^7 
3, 3' -j^^vV-4, 4' -ytFP^yy 
7xX;U/l^7-fF, 3, 3' -yy^n^y/k- 
4, 4' -yh FnJfyy'7iX;l/X;l/7 ^ K 3, 
3' -y'7xX^-4, 4' -ybFn^y^x^ 
X/toM F\ 3, 3' . 5, 5' -fF5^f^-4, 
4' -i/'b Fn^fyy7i-/W*7^ F 3*0 b'X (b 
F'P^yTD-A-) X/F-7^ F?S, 4, 4' -y'bKn 



1 4 



^yy7x-;UM^fyF\ 3,3' -i?*j-iV- 
A, A' ^bFn^y-y'7x-;i/X;i/*dfyF^7)b' 
X (bFpdfyrU-/k) XM^yKl. 4, 4' - 
y'bFodfyy'7x-;l/X;P*>\ 3, 3' -Wf/P 
-4, 4' -^'bFpdf^^7x-;l/X;i/*y, 3, 
3' -y'7x-Jl'-4, 4' -j/b Fp^t yy'7i-)l' 
X;l/*y. 3, 3' -y'7nn-4, 4' -y'hFn^f 
yy7xX^iF*yf«h7 ( b Fn^fyT 'J -;F) 
X/t-*>H. b"X (4-tFpJfy7i-;l/) y"F>7 
10 b7(3-Xfil/-4-hFn^y7xX;l/) 7F>I 
«b'X (bFo^y7'J-;H 7-Fyi. 
[ 0 0 2 9 ] jgfcli. 6, 6' -y'bF'n^y-2, 
2' , 3, 3' -fF7bFn-3, 3, 3' , 3' - 
fF^f/F-1, 1' -XKob'(lH-^fyfy) 

[" xbnh^y^yb'X7x/-r : . 7, i-v 
bFi7*y-3, 3' , 4, 4' -fF7bFn-4, 
4, 4' , 4' -fb7W-2, 2' -XbPb" 

(211 1 \yy"b7y) C" Xb°Pb"7PV 
>" D , F7VX-2, 3-b*X(4' -bF'ndf-y7 
20 x-;H-2-7*fy, 9, 9-b"X(4' -bF'P^f 
y-7x-/k) vmvy. 3, 3-b'X (4' -bF'P 
dri/7x-;P) -2.-79 JV* 1, 6-b'X <4' - 
bFn^y7xx;H - l, 6-Mtyy*y. 1, 
l-y'^pp-2, 2-b"X(4' -bFP^y7x- 
xf i/y, i, i-yVp^-2, 2-b'x (4' 

-b F*nJfy7xa-) Xfvy, 1, l-y?OP- 
2, 2-b'X(3' -7x7^^-4' -bFo^fy7 
x-iH Xf 1/y, a, a, a' , a' -f F7^f)l- 
-«, a' -b'X (4-bFD J fy7x^;H -p-^ 
30 yyy, a, a, a' , a' -fh7W-a, a' 
-b'X (4-bF'P^y7x-;H -m-Jfyl/V, 
[0030] 3, 3-bX(4-bF'P^y7x-;H 

7 7UF. 2, 6 yb FP^-yyxyy" P y^- 

yy. 2, 6-ybFnJfyf7yM/y, 2, 7-v 
bFP*y7x/W^fy, 2, 7-ybFR^y- 
9, 10-y^f;F7xty7, 3, 6-ybF'n^y 
yXy/7 7 y, 3, 6-y'bFnJfyyXyyf^7 
xy 4, 4' -ybF'P^yb7x-/K 1, A-i? 
bF'P*yt7^yy, 1, 5-ytFndfyf7^y 
40 V.. 2, 6-y'bFP^y^-7^1yy.. 2, 7-y'bF 
P^yt7?ky, 2, 7-ybFn^fybyyWf 

fctt. mtf. by7x7-M2t;FHV7^o4 
;k?p?>f FX(iTl/77p-f;l/7P7-f F 1 ^E/F-fc 2r 

^tfb77x7-;H (Jfflyb Fp^WL^ 
ft) iWfflT'ftS. -f-MT". ft 4 ^(i 2 

±iB£- LTffiffl LT i J: l \ ^«t4 L < ffiffl 3 itl> 5? 

50 #K^'b f Ht^«i. b'x 7 x /— 'i a t , 
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[00 3 1 ] %-#*-hmmftt LT(±. Any>ft 

*- b -fb^fk y*7 U -.'I/* b T7l^f 

;b7 U -/Mr-**- b ft^-ft^^tfl) i t , ff 

mmw so^> «t n mm^ n&^uy y fb#/b#- 

/k Pliif. JHfb#/l/tf-/k 3^-fb5/btf-/k 7-; 

0 

X-^O-R' — O-Ci^ 



1 f 



Wnn*-^-h^y>(?)3 fiftT* S> h b'X 

^-b-ffc^k L/CMU b^^ii^y^ntf-^-b 
ft£fts * 'J iv-ftwb^Sfcat yV>n*-y- b 
{t^'H^iu ftSffittiHBW (4 ) (it l ) T 

*tf S Z k & . 

[0032] 
10 [ftl] 



-0-R' — O-X 



(4) 



ikK k 1 1 flS«Xii^\n*;^-;l/ST"* 0 „ R ' 14 
2««MHfeij2 fctitfiSBj*** L- . n t±0 *fc«IE 
-Jtt* ( 4 ) mSftSfll&fcli, TO 

b-fb£« it*'* U rf7-tt«t^Ao*-^- b{b£ 
*-^-bft^frC'£>§, Hft* (4) Cfi^T, 2« 

«ffifl^»R' tun Kaaft2~2o»r;i^i i vy 
S £ i tx jftJBK 4 - 1 2 so 9 o 7/b* u y m 1) mi t> 

yyS, 7'^yyS. ^y^-u-yj, A^yu-yj, a. 
rf-yyg, rt^yyS, /-yyg, fyi/>S. 
^y-ryyyg.. bTVyy^«2ffioMbf<**. 

y^n/fl^>'l. y?n^>-fuyl, y?n 
A^yyya, y?nA.7fi/>l, y7u*y-f-u> 

fyvvs. y^ob'Tyyyg^te^i^ffitt;: 

[00 33] vltLt^JiEEffflE^t N'o^Htfrft^ft 
WfcLm. x^yy^ifrj-zk 1, 3-7'ovtyy 
*— 7k 1, 4-7"7yy'*-/k 1, S-^y^yy' 
*-/k 3-;*?7l/-l, 5-A.y?yy*;f-/k i, 
6-A.^yy';t-/k 1, 5-A.^y>":t-/K 
l, 7-A.r^>v^--;k i, s-^^^yy^- 
;k l, l, io-f*y^- 

/k 1, ll-7/f*V^-/K 1, 12-br# 
yy'*-/k *>J-^yf-;^Ua-;K 2-xf-/I,— 
1, 6-A*tfy^-;k 3-Tn 

Ayy'*-/k l, 3-y?nAJf-+?-yy'*wk l, 

2, 2 - b"X ( 4 ' -b 
b n^f y y ? d A.df y/p- ) 7° wtyf* aptf & ; > 

sfcfc, 2ffi«MfiKSR' «, HfcS(5) T'S 

— R" -Ar ! -R" - ( 5) : 



rs (±K*i(6-l 2c02fl^#^.»^^t) -fcC 

(-) k " ik!iwi#iti ' ''u \ i ; ,' 

mm. &M&tdzfrm£?)?<-fv>'g:, x 

^u-yS, rntvys, 7fyyi, ^yfi/vs, 

20 ^£ylyy^2filffOMt**«* i W^^, Ar^ 1 
14. Saaft6~1202flK^r*HaE^L» 

ys. ffl!7x-vy«, 77^yy^^w^ix 

[0034] ;«10«yh bPJfHk^cOftft: 
Mfc LT(±. ^fvUIy y^wk 1, 4-b".X(2' 
-tb'oJfyxfjH ^y-tfy, 1, 4-b'x (3' - 
bf*n*y7D&H <y-b"y, 1, 4-b*^(4' - 
b Kn*y7fiL ) Ay-b'y, 1, 4-h*X(5" -b 
Hn^i-A/'fA-) \>M:>, 1, 4-b.X (6' -b 

30 b n^r y-^df y;b ) <yt>f^fK ^ k h „ 
-AM (4) ttivvr, r' **^r#jy6-cfcs^#te 
y'b Ho^Mb-^t UTti, BSatfe^SSivb b'n 
^yfb#tt. Miif. t'X7x/-M. Hndr-y 

xi^ii^y^n^-^c-b'lb-frftti. im-^tcfll 
zi>±<. Z^z>\u?yfcti)VX~ivk^Lz\m 

40 ft, y'T'J-rt/^-rK*- b^ft. T/l/^;b7U-/b 

^-^-b^b^t Lx(4, y'Xif-/i^-**-k 
y 7 x x;k^-#^- b , ^ 7 x -frit - b 

~;b^-*^— bfc J: ^fttwS^fijj&s^ff^fLS o 
[003 5] IWM^SCJ: D^IS^^^y H- 
■&*-\-*Wk$-h%&. *-#'^-bfflBi*t LT 
{4, >\u?y\V])VX~)Vt.tz\±/&ZX£)\u%-*- 

bit^mmm t < . nirw* 
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! rrm ' I m\mm.y hHT ti I IP 

* y * - # f * sjt t & * m v * & z. 1 a 

Mitt, 'J?%<ki> lSc^SR^'h Fn^f> fLi=r 
tft fc T ;P/> i j #JS i, L < ii 7/1/* >J +&argJSg . 7kfc 

Yitsm-m; ( 1-A) TfiSftaft^fewfrftT 
T'#ffl£^T. 5j#^"U F fcSSJttSJfiS 

•p* o , ± o»a L«i, #y#-**-F£j£Mis^ 

[00 36] £&HJ!<93^;tf y#-#*- h£#ffia 

U #i>l. 0-*l. 3&£)Vlt3:l*&®mk<Mfi 20 
#*U>. 1. Ofg^;F£») tSSfc^-t'V^Ao^ 
^•fc*;P!j?-;Wfc-&** fi6ffl-f S i fc fi, *RiG^5r# 

£vv£#ft#y;fr-#*-h£4=M^*grafcfc&. 4 
fc, 1. 3ffiftA/J;i3fcJBKt=jHv^yyftyyn/iK- 

MY&^mii, ts*^o*-/- Fmrcifit 

*. SJESrtcO* y^-c^n*-^-h*SSfcO 
(&M«7x/7-FS) <7)#|-£#\ y\o*-p< 
-h5f?iB*iififfiWt*S!t*b. iI^fi^9#fH]T"(i, ^ 30 
n*-*- F*^ST'fiilrf?±£ft£^*<7>F$ 
Wfetf y F *rflMS-£l> - i: t?:S3t«)#i 

[0037] ^wffii. /jct^f Lxmrnm^mx- 

F SrSSI-ri. fc f>i I'iff EClffflsfitl) 
y^on^^y, ^oniM. 1,2- 
y^nraj'y, l, 2-y?nnxfi/y, Fy?n 

MS&ffiiKfcWWi, ?,r.7-^> r:, . y^nnKy 40 
-if yf»ffMSB« =fc a &£*™t**j£fc{± 

[0038] *«?gJS<^yHJt(i, MvlL «£*tTBf« 
SSWfcKU F ££^S**88J8jB#c«? 

I i - i - 1 i ^ fit s 



& 5 J: 3 tffiffl-f 5 4 U \ 3«B;tf U * 
*- F £«g#tBS£ffi\r KJS^ttt . 

y h mmmmmmmmnm 

S*SjSRK«JR Oftv jffic7>ltft^<7)ras^6JS, 0 if i L < 

tew mkKk mmmmx y * h ^ 
#^+^#8^ 'J * ^ i o 

■t& , RmM^mmwmzi^xmmmm^i-^ 

liftO. 4-1. 5 : ltfiWJLH. JJBRH 

± mmm^^^iktziz. bwm$i 

[0039] *m<7>%mxv h smjti- 
l < ur;^ y i^^s^TkSftft-cs, o r . 

IXWWMi-VO^l^ Vy7AA^ Kn^7r^ b 

T 3? #K v h F n Jf v iti^m <73m& tt/fcjgJS SriJISLf 
t> <t t \ *HfiffffiCi5 1- ^Tffiffl-r S ffJS^JK y * 
*-h4J«l!BBE SH^itSEfc WW ) 

a. =arsy, Hary^-^A^, £i*xy^ 

2H»*x^-^A^^oa#gS^il^« 
&&&mwmft>ti& .jff4L<t±,3RTS x-c* 

i> f y ta^t s y-c& 0 , J: 0 if * L < ti 1 fis.t/' 
2 mzfo&mm^-nzimzwzi'. rn^nm-c 
i ~C4 iTwhur/i^f^rsyfft"!), mm, f 

'Jxf;PTSy, F'J-n-rntVFTSy. i^x-?-^ 
-n-rn^rsy. F y - n - 7"^;l^7 S yfiif 

b ux^ft s ytmztm u\ ^y 77-*'^- F* 

RStl^WffiWifi. fiiyt Fn^Ht^«*;Fit 
tMLTSO . 0 0 0 5-S^O . 7^;k%/;W 4 U\ 
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* y F 

[0040] ^ffi»g-iSfcfc^Tji\ KJEfflgli. ftl 
0 -C-KiE tfiMi- S *iffigil«i» j£&gtC*$6BH<^ 10 

U 1- iWkti Z fc fMit U\ 10 

°C J; 0«fcffiV^JK^ST1±. RJE3L£#g<5: 9 - 

sjeswm < * s . t a ^ ^mms £ 

wn: . assifljst?* m 3 9 •c-cfi 1 5 z t a«?s h . m 

JlESffoTfciVi. 20 
[ 0 0 4 1 ] ^BH^rSftiK' J F 

(i, mat J: 9, ^sftffltsairtfiifcKio, 

'J*-**- hits ; fc £ . 
fflf i . M i If . 3 o£LbZ>#S»Stt tFD^fyl, ? D 

Zbti<-?%, ftftMfcLfti, 7nn7';l-yy-;k 
1 , 1 , 4, 4-f (4' -t Fo^fy7i- 

;D y^nMfy, 1, 3, 5- MIX (4' -bF 30 
nJfy7i-/l-) ^/'-b'y, 1, 1, 2-F>JX(4' 

-b Fn^y7x-;H 7°nAy, «, «, «' , «' 
fh7 J fX(4' hFn^-y-7x-;H 1,4 
yXf;Ky-b'> , l-hFnJfy-2, 4-t'X[« 
-^;F-a- (4' -tKn^y7i-.W xf/H 
<.>b>, 2, 2, 5, 5-f-F^X (4' -b F'n 
Jfy7i^;H -V^f-f^. 1, 1, 2. 3-f-h^^X 
(4' -hFnJfy7i-/k)7Wty, 2- (4' - 
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